* BY ALLI NG 
IN TWO'PARTS. $44, 
The firſt _ plainly, and ina ma- 
ner mechanichally to dyals to all 2 
plaines, either Horizontall, Murall, decli- I 

ning, teclining or inclining, with the CY — 
| 2 theorickg of the Arte. 2 Og 1 9 8 
The ſecond how to performe cke ſelſe ſame, ina 
more attificial kinde, and without vſe of Arithmeticke, to- 
gether with concaue and conuex Dyals, and the inſerting 


of the 12. ſignes, and the howres of any other country Y 
in any dyall, with many other things to the 3 


lame Art appertainin g. 
The whole differing much from all that hath beene heretofore 4 
written of the ſame Art by any other, and the greater part wr ought | 3 
by dimerſe new conceits of the Author neuer. yet | 
extant , now publiſhed. 
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TO THE RIGHT. 
HONOVRABLE, SIR 


Tnomas Parry Knight, Chauncel: 


lor of the Dutchy of Lancaſter,and one of 
his Highneſſe moſt honorable Priuy 
Coancell, | 


eis a great and moſt happie 
* 2 comfort ( Right Honorable) 
to perſons of meane eſtate, 
2 and no ſmall hounty in great 
men, , whom the high God 
9 A of heauen for their excee- 
ding vertue, learning and knowledge, hath 
exalted to be his Vicegereuts heere below, or 
as a man may ſay, euen Gods ypon the earth, 
in reſpect of their authority and wiſdome, to 
guide, gouerne, and' direct the rude vulgar 
ſorte. That yet ſuch men will not only looke 
aſide from their ſo weighty charge, and 
high places, vnto perſons of meane reſpect, 
that either liue vertuouſſy, or apply their inde- 
uours vnto gond ads or ſciences, but alſo pro- 
tect, defend, & encourage them in their good 
Az courſes. 
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courſes. Ofthis kind of happineſſe, I moſt hum⸗ 
bly chankethe almighty, | haue hetherto ne- 
uer wanted, nether in courtenorcuuntry;Bur. 
yet alas, time hath bereft me, many my moſt 
Honorable fauorours. And only your Henour 
now ſucceeding: your Honorable Father in 
place of honour, is theprincipall bogs left vnto 
me, who in my Mathematicke infantry, both 
faucured me, & furniſhed me out of your ad- 
mirable and generall library, of ſuch Mathe- 
maticke books, as in thoſe daies were hardly, 
or not elſe where to be gotten, and euery way 
cls was moſt gratious towards mee, without any 
alteration, euen to the time that your Honor was 
called from vs robe Lord Embaſſadot in France. 
And therfore lam the rather emboldened, not to 
wrong myſelfe ſo much as to ſuffer my ſelte to be 
altogether forgotten of your honour, and to the 
end that your Honour, ſhould not doubt but 
that I remain alwais one & the ſame: I haue catch 
out of my Mathematicke ſtore-houle, this rude 
booke of dyalling, becauſe ot ſundry other that 
I haue in hand, it was neereſt at an end, in whith 
I preſume, there is ſomewhar extraordinary, 
though the ſubiect be burordinary,to witneſſe 
thecontinuance of my indeuours,which ſimple 

worke : 
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fyour 
ted good neſſe, to grace and patronize, I ſh 
ttinke my wonted happineſſe, tit to haue on- 
nuance. Thus being loth to be ouer tedious, 
moſt heartily pray to God for the 
uation of your Honor, and moſt humb 


duty remaine 
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Your honours during life 
at commaund, 


; 


John B laprane, | 
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in the firſt Booke.” | 


AP.1, Of cemaine prin. * ſeuerall waies. pag.22, 

_ ing thus Art of Dyal- Caar it How any day the Sun 
ung. and of thc diuifion of all = ſhining,the Meridian lize of any 
pla theft Dyals into hie Hotiton or other plaine howſos 
orts, v7, Polar, Equsaoctiall ceuec (cituate may bee gotten by 
and Oblique. pag 1, rhislaftrament, Lbid. 
CK4P.2. [he Theoricall gcouad ,Cyar.ns, How by this inſtru · 
and rcafon of proiectiag aad ma. ment to get the Meridian alti- 
king all Polar and Obl.que Dy» tude ot che Sunne abbue the Ho- 
als Geomꝭttically. pag - . run, or aboue any other plaine 
CHaAP.z- The Thneoricall reaon bo ſoeuer ſcnuite. pag 24. 
ofa: EquinaQual or right Hoti- CHAT. 13. How to get the poles 
zon dyals. pag.9, Clcuation abouc any Horizon 

Cn How to prepare an in» wallorplaine howſocuer ſcituare, , 
ſtrument fit 25 we'll for dyal ing pag. 25. 
as many other guod and neceſ- CHAY 14. How eaſily to get the 
ſary vics. pag ii; poles eleuation of any reclining 
CAT. 5. How by this' inſtru. or · inclining plaine, that doth 
ment a/ day of the yeate to fully bcholde either Norch or 
know the ſigue and degree ofthe South not having any declinatie 
ſunne in the Zodiscke, and how on. pag. 29. 
much his declination is, p3g.ts CHAY 15. Of making the Polar 
C HAP 6 How by helpof this in Dyall, pag. 11. 
ſtrument to drawa Verticall line CHAN Of making the Eq ino. 
& an Horizontall line on any noct. all oc tight Horizon Dyall, 
perpendicular wall. pag 17. pag. 32. 
Cu A. 7. Ho by this inſtrument CHAT. 17 How in any Oblique 
to diaw an Horizoncall line and latitude ta mike an Horton dy- 
allo the line of reclinatio on a- all ot any Oblique dy all to any 
ny reclining ot iaclining plane, wall or plaine, that declineth not 
pag. 18. from the North or South. p.35, 
Cnars, How by this inſtument C x a ».18.How to make the North 
to get the true teclination or in- and South wall dyals in euety 
clinationof any plainereclining Oblique Horizon er latitude. 
or incining. pag, 20. pag.38. 
CK a 1.9. How by this inftrument Cn Y 19. How in any Oblique 
to fer any plaine Jeucl] with the latitude to plant the 12. of clock 
Horizon,and how to ſet any ſtiſe hower ine, on any vpright wall 
or pin, or the cocke of any dyall de lining, or on any reclining or 
petpendicular or p umme on any inclmning plaine declining. p. 40. 
plame. „ pag. 21. CAF. 20. How many Oblique 
CnarPp to. How by this inſtru- lainude to makea Dyal! ro any 
ment to take the height of the -ypright wall that wryeth or de- 
dunne aboue the Horizon wo clmeth from the fuil South 5 

Not 


THE © 
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North, 

CA, 21. How in any 
latitude to make a dyall to any ciningplamer,aswell 
reclining or ioclining plaine hat vptight os rec lia g o mennings 
wryeth or declineth rom the $f. 
North or South, -p.46 CAN. Of ſundry | 


C nav, How to make an Equi - that may ſtumble young Dyal 
noctiall or right Hor n dyall maker | pag 56, 
deviating - pig 49. 

C 142, 24 How tomabe the Eaſt 
and Welt wall dyals in any Obs» 


A Table of the Chapters contained in the 


ſecond Booke. 


HA P. t, How ſpeedily wih a ne conceit of the am her. p. S. 
ule and eto make an CMA p.11. bow with a ſuddaine 
angle containing any degrees conctite to ſtrike an horizontal 
aſſigued, ot to get the degrees of line on any reclining or incli - 
any angle wade, pag. 3. ame, pag. 88. 
Cua — how to get the —— .C oo 2, hom toget the horizons 
tion of che Sun, by ivle & com- tall diſtarce of the Sun from the 
palle, and help of an Almanacke, pole Zenith of any vpright wall, 
pag. 66. roi the borizentall line ot any 


CA.. To pei fotme the ſame a tecliaing plaine. 59. 

nothet way by a newe conceite CMA pg. What the ded . 

of the Author. pag. 68. of any woll, or of che borizontall | 
C HA P+4, bow to take the alti- line of any reclining or inclining 

tude ofthe Sunne without in» pflaine is, & how toknow 

ſtrume nt. p. 69. whether they decline ot ao go, : | 
Cuay.s, The altitude and de- Cu 4p 14, howany day at nn,, 4 


cliaation of the Sunachad mn a - the dun ſhining, withour inſtru- 
knowne latitude, bow io get ment to get the declination of a+ 
ine Azimuth ot the Sun, ibid, ny vptight wall or of #he boriz · 
CAF. 6. how ſpeecily to drawe tall line of any rechiningor inclie 
the Mcridiaa line, the Sun ſhi- | ning plaine fromthe 91. 
| ning, pag 81, CAA. tg. how rogutthelame de- 
C 44ar.7. Toperforme the fame | clination any time of the day, ei- 
in the night,by the pole ſtar.p.82. thet fremabe Nor ih ot the ſouth 
CRN. . bow to get the latnude | without inſtrumenmm - ps, 
or pules elcuation in any place CHAP 16. Thedeclination ofany 
by the ſtacres p..  rpright wall giuen, hows 
Cure. Of the Polar & Equino - to ger che cockes height and his 
ial or right horizon dyall.-p,86, deſleuian from the plum line, by 
Cpt. how in any Oblique la- a new conceit of the author p.94 
titude to make an horizon dyal, CAN. Te the 


ora dyall to any wall, ot to an another 
reclining | 9 Cuapas, 


North or 
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Cnap.ts. how for any 
wall dval in any Oblique latitude 
to plant the line of dellection ar- 
tifcially, and thereby to make 
the dy al, as the i. booke 20. chap · 
tet teacheth. pag.. 


Cu Ap. 20. how in any Oblique la. 


tuude to make any declining wal 
dyallby a new conteit of the Au- 
thor,neuer yet extant, p. 


C 4&p.z1i- how without inſtrument” 


to get the reelina'10 ot any banck, 
buitreſſu or plaine, p. 94+ 
Cup., Of Poſition: plaincy, 
what they are, & How their an- 
gles ofdefic tion and oockes ele » 
unionare obtained. 
CH xv'r;.ltregery reclining plain 
declining, hat the mounting & 
ſcention of the horizomall Me 
ri dian ate, and what the deuiat 
on of any pla:ne 15, p97. 
Cn ap. 24. The teclination & de- 
chnation of any plame pwen in 
knowne latitude, low to get the 
m-unting & aſcention ot the ho- 
rirontall Meridian, the Pofttiun 
lacrude, the Poſitio t dcuiatton, 
the avgle of de flechon and cocks 
elc uation. pag. 100, 


np. :5. Toperforme the ſame 


by a newer couceit. P:102 


Cu er. 26. The Metidiens alceni- 


on, the angle of defle ion and 
coc ks elenati6 had how vouſhall 
plant them on your reclining or 
mchningplaine, p. 106. 
CMA. 7. To petforme the laſt 
chaptet by a new eenceit, p. ;. 
C 11 a7, 28. how Geomerrically to 
geler ibe an arch. p. 416, 
Cnap.:9. howto wake a dy al to 
any richt hot on peine, deu'a. 
nag other iſe then inthe 1 boo 
22, ch spter istaughe, pag 118. 


One. Ot any pright pla n de- 
eim, it the angle * e 
t 


be emen, how thereby to x 
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on in aknowne [atrude.p, It. 
Cup.. how to draw the pi lime 
dya metie, mentioned in the 27. 
cap. v ete direction wanteihitz;. 
Crap 32. how in any horizon dis 
all, or any Murall or — 
iaclining dyal that declu eth n 
to plaut howerlines that ſhall 
yeeld the hewers of any other 
ũuy or place aſſigned aſwell as 
ours, & al! with ove ſhade. p. 1 24. 
CH a p+33.10 know how much the 
Metidian of any Murall or recli- 
ning or inclin ing plaine declie 
8 jitter eth in longitude from 
| © dn of your Horjzon, 
and to Hat countries that Meri · 
dian ſeruet ii, and to ſet in hon ret 
1 pag 1:9, 
CH 4 P.34.To know wto what place 
ofthe world any Murall or te eli- 
ning ot inclining dyall declining 
all become an Hot tæon dy al or 
a Scuth wall dyall hawng his 
one proper nowers,” p. 31. 
Cup 35. howto mak: a dyoll in 
a concaue hemilpheare, of a 
globe two leverall wayes, p.13 4. 
CuAp C. Io makea dyoll on the 
couex hemiſpheare of a globe. 139 
C HAp37.howro frame a Zodiack 
Ingon tur the inicrring parra« 
Jels cf the Suns declination Ibid, 
CAP ;. how to plant the par- 
tailels lunitting the ſignes ofthe 
Zodiacke in auy EquinoRtig]l or 
right horizon dyall,oy which the 
ſhade ofthe cocke ſhall ſhew all 
the yeare long in hat ſigne the 
Sunne ic, p. 142. 
Cup. ho to plant the partal- 
lels in any Oblique dyall lumit- 
ting the Gans of theZodiack by 
the ſhade of » ſtile, p.145 
Cu ap. 30. Of a rechning Dyall 
declining, it rhe cocke bee loſt, 
how to make him againe, and to 
kaow bow much the dechnation 
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Tothe Reader. 


G ntle Reader, it is a mo#t common thing that the mind 
of any author is ſa upon the wing when he endenoureth 
to ſet downe any innention,that he is ready to alter many 
things ſomtimes in forme ſametimer in matter at enery new 
writing of thecoppy; and by that meanes many eht:r linings 
do happen to trouble the Printer: wherefore hee that well 
weigheth either the Authors tare or the Printers toyle, may 
well brooke ſame few faults to eſcape. Withwhich whoſoency 
diſliketh,now that they are here made plaine to be mended, I 
dare thinke that if himſelfe (Could but write auer the 
coppy now perfetted, hee might haply make as many 0- 
uerſights himſelfe, ell, halfe an howres time will now make 
cn which who ſo will not betow, Iſball thinke my 

wr ill beſtowed for him. I could wiſhmy ſelfe ready to 
explaine any doubt, | 


Yours, Iohn Blagraue. 
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FY, J. line 24 for reſted tea wreſted, fol. 8. lin 25. for from 1 & 6. cad from I and 
Cola 1h. 12. tor R G L. read KG L. tol 16. l. 35. in Zodiac k, read in the Zodiacke, © 
tol, 31, lia. 1 f. tor ofchis,reade of his. fol 37. lin 6. fur X CV, read x C W. Ii. 31. for © 
AX. AW, esd EX and f W. fol 39, l. 1 for through the eaſt. read to the eaſt. fol, 
48,1.1 gforar ſouK CT. tead & 4 io i K CL lin 1. fot MCN read L C. fol, 4, 
, 26, tot declineth r. dcclining l. 27. lot hne A Cv admit r. line admit. ſul. 51. , 30. far or 
by G Z.r.or GZ. l. 53 l. II. ſot ſith t. ix l. 33. 0 LI and LR & IL Q&ALPALO. Yr, * 
LralLVv.and LW. K LX& LK, tol 65-1, 2, tor ſpecially t. and ſpecially. I. 5. for and 
then r. then fol. 68,1 28. tet B. W. r. B V. fol. 69. l. 16 for AF by. r, A. F be. fol 70 l. 1 yo I 
tor F. r. F. fol 71.l, for BHM. B H 0. fol. 72, 5 tar YG Cr,Y BI I. 1. of BT. r. NX 
.for the alhot. , All iot. fol, 7 5,1,20,tor as B D,r,as A D. tol, 79,1-82,for as the 33 

f. ac in the 23, el. $4,1,3.for of che t. and che. fol. 8 6. ho, for C or g r, CP ot n; fol, 85, 
1,1 for 90, . 9. J. 26. for C. Fr, C. P,tol.g1 . for on O D,r,on D. l, for LN O N. 7. 

LO. l 92. l. 31 0 M AW. t. in AW fl, ,, 1 4, for wihG B. r, then on Owith 
GE,l,1 5, fer «t 1% t T. fol, 99, , 19,for to L I, t, to L, K. fol, 10, 28, for 35d befere 
the t, and the ſol, 10 2, l. io, ſox in L Dt, A D, , 2, for B Cr, nB; Col 13. l 11, for 
Zenith E 27 degrees. vn. B v, &, 6d Zenith 23 and. fol, II 5 h 2, far KRK l. fol, 
116 l. 1, %%t more better, Wore the bettet. fol, I 18,1. „r beyond ior, od M, fol 
127, 18 for VE VV. r. VI T, I tz J., % S N T. r,; N T. I. 2. of S. M. T. r. of N, 
fol. 1 30, l. 31, tor of hu centre, and his cenrte. ol 13 3. bf 1,for or dyall. r. murall or 
reclining dya fol, 143, 1,3,for other neither, fol, 1 44.1.1 4,17,1 8,for part, r, parts, 
| les.forSTVV r,5.T,V V,tol.! 47,1, zo, ſot all is the,, all the. I, zr,ter line r, lines, fol, 
e 1. 10, fer and ya r, and vun fol. 1 52, , 6, for canes r, cones, | 
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Faulis eſcaped in cutting the figures of this booke, 
IN the Ggure of the i. booke, 5,chap.there wanteth ) letters, vix.S,where the lines bi P 


& A do croſſe, and O at the lower end of N O, and R. where NO ctreſſeth AB, 
In tha 


figure of the 1. booke 11, chap.the letters & 5 ſhould be B; B. 

In the ſigureot the 1. booke 1 7. chap.the letter I wanteth hatd by V. 

In the ofthe i. bookę 23 chap. there wanteth 4, letters, viz, M and N to the 
ends ot the dy ametre of the prickt ſemy - citele, and O and P. to the two notes in the 
touch · ine, I K next vnto G, towards I. 

to ſtead ofthe ſecond figure in the t booke 4 chaptfr, there ſhould be the 2 figure 
of the 2 beoke,1 chapter. 

Ia the figure of the 2 book 2 chapter, there lack I & to che ends of the line ꝙ K, 

In the bgere ofthe 2, booke 3 chapter there want 5 letters, vn, A at y,&1ato& 
D at the lower end of C O, and I at , and I atthe other end ot OK 

In ſtead of the gute ot the 2 booke 1 4 chapter, there ſhould be the figure of the 
2 books 11 chapter, 

$ | The G6gure in the 3 booke 17 chapter is not the tight, but you may eafily deſcribe the 

| tight by the demonſtratios, 
| Ia the 6gure ofthe 2 books 23 chapter, there want 3 letters, viz, B at the flower- 

! deluce, and A at thecontrary corner, and X at the loweſt corner next the word South, | 
' alſo the word caſt and weſt muſt changeplaces, 

| In the figure of the 2 booke 24 chapter, the letter T,. wanteth a little aboue V. 

| lu the firſt agure ofthe 2 booke 25 chapter, Þ wanteth a lictle above O, aud in the 


li gure W wanteth betweeneF and land in che x figure 1 wanteth at the croſling of O 
| P, with GE, 

4 In the 2, booke, 4 6 chapter, 3 figure, there wanteth P,where che line QR F cutteth 

4 the dyalleircle G O H. 


In the fig urs of the 2 booke 27 chapter. there want ſix letters, via, K in the cenere of 
che dyall, and z where the excentrick arch X Tcutteth K Z, and O where Þ I cutceth the 
| ſame arch,and G a: the lines end aboue I & O at the other end of the line X 3, alittle 
ynder L, and Q at thecorngr of the dyals plains oppoſa . to. 
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ALLING: 


The firſt booke teacheth Geometri- 


" ® cally, and in a manner Mechanically out of the 
Z Theoricke of the Art to make Dials , to all Horizons, 
and to all Wals or Plaines whatſoeuer, or howſo- 
euer declining, reclining or inclining, 
after the plaineſt manner : 


Fit for the Capacity of men of ordinary vnderſtanding. 
get differing much from all that hath bene heretofore written 
of the ſame Art by any other. 


CHAP. I. 
Ofcertaine er fitting this Art of Dialling, and of 
the diuiſion of all plaines, and their Dials into three ſorts, 
dc. Polar, Equinoctiall, and Oblique. 


”-e 


>> KG be Sunne, one and Sfarres, 

IJ together with the whole heauens, 
| are in euery mans ſight turned as 
bout from Eaſt to Weff once round 


—" 


| reuolution is perfo:med about a tex 
taine Axtrie line, as G. V. of theſe th: figures: 
Artree (though to vs innifible ) is permanent and 
cheth both the heauens * thzough the middetk. 
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Che two ends ol which artree,viz.G.t V. are talled þ poles 
of the woꝛld: ſo that euery houre is the 24. part of that re⸗ 
uolution, and limmitted on every Dpall, by the ſhade of 
that artre, 02 at leaſt, o a line parrallell thereto, as ſhall bee 
ſhewed. 

2 Chat great circle of the ſpheare, as C. B. F, whoſe 
plaine cuttcth the Artree G. H. ſquare croſſe the middeſt 
at N. is called the Equinottfall circle, and is himſclfe diui⸗ 
ded oꝛ cut with 3 Go. ſemicirtles meeting all at the two poles 
G. and H. as theſe figures ſhew, and are called Meridians, 
becauſe ſome one of them cutteth the South point of enery 
Vozizon, and euery fifteenth of them is called an houre cir⸗ 
cle, which onely in theſc th2e figures we haue deſcribed, of 
the reſt we hiue no great vſe fo2 this Art. 

Such is the great compaſſe and Immenſity of the Hea⸗ 
nen, that the whole earth in compariſon to it, is but the cen- 
tre point thereto: and therefoze all Dyals are made as 
though we dtd dwell in the center of the earth, and eyerp 
plaine howſoeuer ſcituate is by reaſon thereof accoumpted 
all one with the plaine of that great circle of the ſpheare vn⸗ 
to which it is parralell. 

The earth is found by trauailers, fo be peopled round 
about, and the flat plaine oꝛ leuell of any plate inhabited, as 
A. C. B. in either of theſe thꝛe figures whereſoeuer it be 
ſcituate round about the earth, is called the Hoꝛizon of that 
place; But the Hoꝛiʒon circle of y ſame place on the ſpheare, 
as A. B. B. and his plaine is, (as is ſaid) by reaſon ofthe 
ſayd immenſity actounted all one with that plaine A. C. B. 
on the vpper face ofthe earth. 

5 The pointof the Heauens directly ouer head in any Ho⸗ 
rizon 02 place is called the Zenith point thereof, viz. C. and 
the point directly oppoſite vnder fote the Nadir, viz. D. x 
a line dzawne oꝛimagined betweene them, is calledthe Uers 
ticallline, viz. C. R. D. and is euer perpendicular, 02 as a 
plumme-line to the Yo2tzon directing from the Zenith, 
though the center ot the earth, and thoſe two points are 

alſo 


„PFC 


ſigure repꝛeſen⸗ af 
teth, being there 

all one with the 
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alſo of Aſtronomers, called the poles ofthe Yozizoncircle ; 
becauſe that point on the ſpheare ;, whereon any ol his cir⸗ 
cles are deſcribed, is called the pole of theſame circle. 

6 Aline dꝛawne on the plaine of any Yo2izon, direning 
to the true No2th and Douth, is called the Meridian line, 
and a line dzawne croſſing that Meridian ſquare direceth 
euer to the true Caſt and Melt points of the ſame Yozi- 
30n,and therefoe is called the Call line. 

Any point in the heauens wherſoeuer round about, may 
ben Zenith point, and ſhall haue his ſeuerall Yoztizon, ſo 
as in that reſpect Voꝛizons are innumerable, and eyery 
plaine , bee it Mall, bancke, buttreſſe , #c. howſoener 
ſcifuate,ſhall repꝛeſent ſome one 02 other of thoſe Yoztzons. 

8 There can be no Country Moꝛizon oz place, no noz 
any wall, bancke, oz other plaine howſocuer ſcituate, 
but in another reſpect moze fitting this purpoſe, ſhallbe- 
come one of theſe thz& ſozts, as J haue in my. Anatho- 
mie of the Spheare, not yet extant, moze plainely ſhew- 
ed, viz, either Polar, Cquinoctiall 02 Dblique : and there- 
fo:eZDyals alſo of thee ſozts, viz. either Polar, Equinocti- 
all oꝛ Oblique, ſhall fit them all. 9. 

9 The Polar YM - , 
Dpall ſerueth A. ng C AM © 


to ſach plaines —AS\\ 

as lpe in the 

Polar Mozizon, { — 

vi. to ſuch flats — N 
as the plaine 02 

Bozizon A, B. JJ/ | - | | 


B. of this firſt — === 
: * 


cle E. N. 


which m_ ne 2 


one pole G Nadir. 
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rectly in the Zenith C. andthe other pole . in the Na- 
dir D. and therefoꝛe called the Polar Boꝛizon, becauſe it 
is direaly vnder the one Pole, and of this ſozt tan be but 
two, becauſe the plaine of the Tquinociall cirtle E. N. K. 
hath but two faces : and the cocke of this Dyall is but a 
ſile oz pinne plum erected. Df this ſozt are thoſe that 
are commonly called (but very vnaptly ) Equinoctiall Dy⸗ 
als: foz A hold fitteſt to denominate every Mozizon 02 
plaine, by his wo2thtelk part, which in my conceit is 
the Vertex oz Zenith. 

10 TheEquino A Zenith. 
tialbDyall ſerueth — 
to ſuch Flats as 
the Yozizon A. - 
N. B. of the 2, fl. T 
cure repꝛeſenteth, 
which haue ſome 8 
one point of th a 
Equinoctall E. B. 
F. in the Zenith, 
as pou ſee the point 
E. and both p poles 
G. CH. and the ax⸗ 
tree line G. H. lying S O 
in the plain o2leuel 
of p ſame Yozizon, 
whoſe cocke is beſt Nadir. 
to be along ſquare, although a ſtile 02 per fitted to a iuſt 
length may ſerue very well, and euery ſuch flat oz Yoz2tzon 
teth in the plaine of one oꝛ other of the ſaid Meridian cir- 
cles, and is called a Right Yoz2izon , but J call it an Equi- 
noctiall Yo2izon , becauſe the Equinoctiall cirkle cutteth 
the Zenith C. of this ſo2t are all your Eaſt and Weft wall 
dyals in every oblique latitude, 

11 Zhe Oblique dyall ferncth to all ſuch flats as p Yo- 
riʒon A. R. B. ofthe 3. figure repzeſenteth , which haue 

one 


* 


_ 


LLL 
ZLLLLI. 
| | 


reel 
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Sans. Me tbr. > 


Zenith, 

one of ß Poles 
as G. eleua- 
ted aboue them: 
The other pole 
H. as much de⸗ 
pzeſſed,. whoſe 
cock is alwaies 
a ftryangle e⸗ JS 
quall, oz like to & 
A. A. G. ſuch 
Flats do rep2e- 
ſent ſome one 
oblique Moꝛi⸗ 
zon 92 "x i 
the wozld. And A 
of this lozt i 
our Yozizon 
here at Rea- Nadir, 
ding aboue which the Nozth pole G. is eleuaten q i. degrees. 

12 Euerp declining Mall Dpall, and euerp reclining 02+. 
inclining Dyall declining,( ercept it hit on one of the ſayd 
two Polar plaines) can be no other then either an Equins⸗ 
ctiall oꝛ an Dblique Dyall, reſted from the Meridian of the 
Mozizon, repꝛeſented by that declining, reclining oz incli⸗ 
ning plaine, whereon it is made to ſerue vnto the Peridian 
ofthe Yo2izon , oꝛ place whereon the ſame plaine ſtandeth. 
— that Dpals, as I ſap, can be but ofthze& ſozts hows 

deuer. 

13 This Rule is generall (well to be noted) in any of 
thoſe declining Dyals that line wherein the cocke ſtandeth 
which hereafter wer call the line of Deflection, is the true 
Meridian of that Hoꝛizon in the wozld, which the plaine 
whereon the Dyall is made rep;eſenteth . And the line 
which ſheweth x 2 . of the clock, is alwates the Meridian of 
the Yoz213on of the place whereon ”" 7" plain Ng 


hs, adit 
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which J therefoze call the Yozizonfall Meridian: and the 
angle included by thoſe two Peridians, J call the angle of 
Deficction : And in all plaines either perpendicular, re- 
clining oꝛ inclining that do not decline, both theſe Meridi⸗ 
ans will happen in one line, as ſhall appeare. 

14 Alſo knolo that the tioo poles of the woꝛld G. 10. 
are alſo pꝛopexiy the two poles of the Equinoctiall circle 
E. B. F. and the Zenith C. and adir D of the Yozizon 
A. N. B. are alſo his two poles, as befo2e is ſapd in the ;. 
and the like ol all other Hoꝛizons: A do therefo2e hold it beſt 
fo2 a difference to call the poles of any great circle tepꝛeſen⸗ 
ting any wall o2 plaine, the one, the pole Zenith, which be⸗ 
holdeth the face of the ſame platne, the other the pole Na- 
dir, and to call the poles of the wo2ld G. and H. ſimply by 
the name of poles,and to cal the poles of the Vo2130n of any 
place ſimply the Zenith and Nadir. 

1 5 Laſtlyknow that the line ol the Cocke 02 Gnomon 
of any dyall whatſoeucr, that yoeldeth the ſhade to the 
howers,muſt lye euen oꝛ parralell with the Artreeline of the 
wozld G. H. and point directly to both the poles G. and H, 
as befoze is ſayd. 


CA. 2. 
The Theoricall ground and reaſon of proiecting and making 
all Polar and oblique dials geometrically. 


Opall is nothing elſe but the deſcription of 2 4. hows 

er-lines , which the Sunne by his diurnall reudluti⸗ 
on p2otectcth by the ſhade of a viſible axtree line lying par⸗ 
rallell to the inuiſible artree of the world, on ſome vifible 
plaine 02 other that lieth parrallell to the inuiſible plaine of 
ſome one great cyꝛcle of the heauens o2 other. And becauſe 
the Equinoctiall cyꝛcie C. B. .in the firſt Chapter men⸗ 
tioned, is the onely great tyꝛcle of the ſpheare that is deſcri⸗ 
bed by the ſame diurnall reuolution: therefoꝛe out of him, 


as from a rote , is deriued the pꝛoiedment of thoſe 2 4. 
howers 


Art of Dialling; Ib 7. 7 
plaine whatſoe- 
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hower-lines on any other great circle oz 
uer: Fo2 Example. 


Let A. D. be any oblique Yo2izontall plaine, admit les 
tell with our Yo2tizon cyꝛcle here at Reading. Let his one 
Ade A. B. ſerue foꝛ the Caft line and ſquare, to it dꝛaw ths 
Meridian line E. . Then let there ſtand on the Eaſt line 
A. B. two other plaines, the one a murall plaine as B. N. 
perpendicular ereced on the Hoꝛizontall plaine A. O, the 
| other B. P. an inclining plaine eleuated aboue it, ſo much 
ag the Equinoctials height with vs comme th vnto , which 
is 38. degrees 2 5, minutes, viz. acco2ding to B. F. of the 
3, figure of the 1. Chapter. Then th2uit a pinne, ſtile oz 
wper ok infinite length thꝛough ſome point, as H. of that E⸗ 
quinoctiall plaine B. . choſen directly oner the Peridian 
E. F.o that theſame pinne ſtand ſquare to B. M, ſo ſhall 
it ofneceſſity lye in the artre line af the wozld, and withall 
b2oach thꝛough the Yozizontall plaine . D. af C, and — 
mutalli 


M. Blagrauc his vue his Cu a 2 
murall plaine B. N. at J. Chen dzaw the lines B. E. and 
J- E. both perpend. to A. B. And ſo are J. E. and V. E. 
and C. E. become the 12. of clocke hower lines to thoſe 34 
plaines, thoſe lines lying all thze& in the plaine of the Pe⸗ 
ridian cy2cle of our Yozizon, and J. E. C. and J. V. C. and 
C. G. E. are thzee rectangle tryangles. 
Then on J. B. and C. deſcribe 3. circles, o2 rather here 
3. ſemicircles, all touching at the point E. of A. E. B. viz. 
N. E. H. in the murall plaine A. B. and T. E. A. in the E⸗ 
quinoctiall plaine Þ. B. and M. E. v. in our Yo2izontall 
plaine A. L. o ſhall A. B. be touch⸗ line to all 3. cycles, 
whirh you ſhall extend either way to Pp. and Q. Then de- 
uide the ſemicircle T. E. M. ot the Equinoctiall plaine, cal⸗ 
led thereloꝛe foz this reſpect the Equinociiall circle (though 
indeed it be the circle of the Polar dials info 12. equall 
parts viz, 6. on each five of E. Then krom V. extend lines 
| thzough enery of thoſe 12. parts, till they crolle the touch 

line P. Q. as you ſit B. E. B. D. B. A. V. L. V. . and . 
Z. foz thoſe are the very hower⸗ lines. that tha hade ol the 
axtret J. N. C. maketh be the Sunnes diurnall reuolution 
about the earth, as afozeſayd,on the E quinoctiall oz Polar 
plaine . B. manifeſting alſo the Cheoꝛicke of the Polar 
diall: foz indeed the Polar Yoztzon is of ſome called Hori- 
zon obliquiſſimus. 
Laſtly, from 1. and 6. extend lines vnto all thoſe croſſing 
at O. N. L. Y. and Z. and thoſe ſhall furniſh you with ho- 
wer / lines fo both the other dials, as vou ſe. Che reaſon is, 
becauſe the hower⸗ lines pzotected by the ſelfe ſame ſhave of 
the axtrie J. V. C. on the murall plaine . B. and on the 
Yozizontall plaine A. D. mult of neceſſity croſle all at the 
fouch-line P.D. becaule the line . Q. lieth in euery one 
of their plaines, and is the common ſection to thoſe ther 
great circles of the ſpheare, which theſe th2e plaines repꝛe⸗ 
Cent, that is to ſay, they do all th2e croſſe one another on 
chat line . Q. | 

Note that if the Tquinociall glaine B. p. n 
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to the Horizontall plaine, A. ID, oz clap bp cloſe fo the mu⸗ 
rall plaine, B. N. yet ſhall all the lines befoze extended 
from H. thzough the 12. parts of T. E. M. cut the touch⸗ 
line P. Q. in theſelfe ſame points, whereby pon may ea- 
ily conceaue why in making euery Oblique Dyal,the 
aments,are deducted out of an Equinoctiall circle, fitting ta 
it, t lying in the ſelfe ſame plaine, as hereafter will appeare. 


CHAP. 3. | 
The Theoricall reaſon of all Equinoctiall or rightHorizon 
Dyals 


155 enery right Horizon, ſoʒ that the poles of the wozly 
lye even with the plaine thereof, as is ſaid, and the 
Artree-ine directly in the Meridian line thereof. The 
Sunne therefoze pꝛoiecteth his ſhade foz euery hower par- 
ralell to the fame Meridian line. 

As let this ſquare figure D. P. lye in the plaine of 
ſome right Horizon, his Meridian line . T. and his 
Eaſt line, N. M. croſſing the Meridian ſquare at E. Then 
ſuppoſe a Mareriall ſpheare A, F. B. E. to be ſo planted on 
the top of this plaine O. P. ( onely touching it at the 
point E. ) that the Artree A. B. and the Horizon circle 
A. A. B. lye parralell to the Meridian line N. E. T. and 
to the plaine O * PD. it ſelfe. | 

Now becauſe in all right Horizons euery day at none 
theSunne commeth to the Zenith F. It thersfoze pꝛoie⸗ 
acth the ſhave of the Axtree, A. B. iuſt on the Meridi- 
an D. E. T. and at two of the clock being deſcended to 
the hower circle, A. B. B. it p2ciecteth the ſhade J. L- 
of the two of clocke hower-line parralell alſo fo ®. T. 
and at foure of clocke, being deſcended fo G. of the 
hower circle A. G. B. it there p2oiecteth the foure of clock 
hower-line , Q. N. But at ſix of clocke, being veſcen» 
ded to R. ofthe Wann. 
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| diuide Q. D. Z. in⸗ | 


| 
; 


the Horizon circle A. 
A. BB. euen with the 
bzinke of the Hori- 
zon, then it pꝛoie⸗ K 
eth the ſhade of the : 
Axtree A. B. infinite JED ; 
viz, ſolenell with the J f 
Horizon that it va⸗ 


5 offfromſſn” * 


And heere doth the 
line K. P. ſupply the 
touch ⸗line as wil ap- 
peare,if in the ſame 
plaine you extend the 
Metidian T. S. to U. 
and therein take N 
D. equall to BR, E. 
ton A. with A. O. 
deſcribe a Semi. circle 
Y. H. Z. equall to 
A. E. B. and dꝛawe 
O. D. N. parralcll 
to K. P. fo2 atonc\- 
line therto, and then 
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fo twelue equall | 


parts, by which from ot Wy 
A. extending lines, 
ann 

uch⸗line O. A. euen e hower⸗lines beko : 
fo2 though the Semi. circle P. . Z. lye in the plains of 
O. P. yet the Radial! lines extended from N. doe croſſe the 


dicular on the plaine Q. P. 
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CHAP. 4. 
How to prepare an Inſtrument fic as well for Dyalling, a . 
many other good and neceflary vſes. 


Here is no ®cience ſo baſe but there mult bee mand 
tœles fit foʒ it, and there dꝛe thintze not much to make 
one twle fit ſoʒ ſo woꝛthy an Art, as this Dyalling is, which 
carrieth a ſtroke in all our actions: fo2 things dene out of 
time axe oſten lothſome, and nothing moze ple fing then 
things done in time; and there oe that Art which keepeth 
iuſt account of time, is to be both embꝛaced and admired. 
Pꝛepare therefoꝛe a very true ſquare-b\ozd conered with 
paſte⸗buꝛd, as A. B. T. D. of 12. 02 16, inches fide, and 
thze quarters inch thick oꝛ moze,of ſome wel ſeaſoned quar⸗ 
ter-wod, crofſed in the middeſt with the two Dyamecres 
E. G. F. and R. G. L. parralell fo his ſides A. B. and 
A. C. Then on E. and F with the quantity, E. F. deſcribe 
the two arches :. E. . cut ting A. B. at 2. and C. D. at ;. 
and 0. F. LT. cutting A, B. at 9. and C D. at J. Then di⸗ 
uide the arches E. . and E. 3. and F. V. and F. J. * 
into 3c. equall parts 02 degrees, nun bꝛed from E. and 
Df which degrees let E. QA. and E. S. and F. K. 4 . 
he each of them 23; degries and an halfe, then dzaw N. 
and S. T. then on O. deſcribe the circle, O. P. P. Ne 
touching A. N. af h. and D. C. at N. and croſſing. E. 
F. at O. and P. This circle O. P. H. ſhall bee called 
the Clipricke circle, a muit᷑ be diuided into 12. equa! parts, 
fo2 the twelge ſignes of the Zodiack, and each ſigne into 
30. degrees, ſo that Aries begin af . and Cancer at ., and 
Libra at O. and Capri icoinus at . the reſt i in bs, 
ſomely done limblike, and nunibꝛed as here poſe... 
. Then hall you d2aw partalels to E. F. thzough ever 
degree ol the arches, . Q. and T. K, by a rule laid an en the 
match degrees ok either. Theſe parralelsmuftfouch and not 


croſſe þ Cliptick circle O. M. P. H. i muſt be ruuibzed both 
C2 waies 


| 
8 2 = 


. C. the twoTropicks.'and the parrallels, betwen them, 
the parralels of the ſuns declination from E. F. Chen wzite 
this woꝛd, North Declinationsfo theſe ahoue C. F. towards 
Cancer, and South Declination to thoſe below. 

This done, deſcribe two oꝛ th2 circles moze within this 
Zodiacke limbe, to make a Kalender timbe. Then lap a 
tule from G. on the tenth degree of Cancer : and thereby 
dato the line G. U. then take in vour cowpaſſe one degret 
yo. minutes ot the circle, O. . P. H. and ſet the ſame in 
G. N. at M. and on this point W. with the quantity &. 
P. deſcribe a blind extentrick circle, x. Y. then laying a 
rule from G. on the 21. degree of Capricornus, you ſhall 


trolle that Excentricke V. N. at X. with the line G. *. then 
from this point t. towards P. and ſo round, pou ſhall dis 
uide that Excentricke circle x. Y. into 365. equall parts, 
and one quarter; which to do with the moꝛe ceaſe, you ſhall 
reckon fiue degrees ten minutes, from &. towards N. there 


ſet 
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equallparts, and the Arch, Z. &. into 5x parts, 
be curious; ſo haue you 367.1. 


and a quarter, and diſtinguiq; the dates of euery 
Moneth, and ſet their names and numbers as 
dete Pouſce done limbe⸗ like, beginning lanuaty 


from X. and February and March vpwards tor þ 


wards P. the reſt in oꝛder and Ralender like, you 
may wꝛitethe Saints names to their fit daies: 
ſo may it ſerue pou fo2 a 
pou do but adde vnto it a rnle foz the Dominſicall 


letter, all which done, the Excentrick . Y. and +þ Y 


his Centre M. map be put out. Mithin thiska- 
lender / limb, vou ſhal deſcribe diners Concenerik 
circles fo2 vſe of Þ 1 r,chapter,hauingapin fitted 
in the centre G. to ſtand perpendicular thereon, 
not aboue one quarter ofthe length of G. P. in 


2 


did dinide all thoſe circles into; oo equall parts, 


the 8. Chapter well. 

On the back ſive of this Juffrument, pou ſhal 
as the 2. Boke, 1. Chapter teacheth, deſcribe a 
large Quadꝛant of a circle, as A. B. D. let his 


e 


t each degree info 6. equal parts, fitted limblike, 


. 


ending at B. w 90.0 fro B. ending at D. w 90. 
Let this Quadꝛant haue a labell, as A. E. G. 


a | * 
Laſtlp, by a tule laid frõ G. on euery of thoſe | 
365.3 parts of that Excentticke . Y. Z. you |. 


ſhall diuide the Kalender limbe into 36. daies 


height; and it lines iſuing from the Centre G. 
oz one quarter of them into 90. they would ſerue 


limbe B. D. be diuided into 90. equall degrees, 
as here you (& t numbꝛed both waies,viz.frbiD, | 


with fights fitted to him: all which is vſuall, and 


0 _s * oe ou. 


3 


* * 


ſet Z. and then may vou eaſily diuide V. P. Z. . 360. 


you wil 


there ſdꝛe this ſumple picture may ſuffice. Pour inſtrument 
thus finiſhed, ſhall be an ozuament in the honſe and a read 
tolefoza number of vſes and — number of actions, 


CHAP, 


* vm” 4 


acertaine tircie in the heavens, as M. A. N. in this figure 
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| CHAP. f. 
How by this Inſtrument, any day of the yeare, to know the 
ſigne and degree of the © in the Zodiack, and how much 


his Declination is. 


Cing that 
the ſun is 
yp maſter guid 
of this Art it 
behoucth you 
firſt to know L 

he hath in ap⸗ D [| 
parance* two 
motions: the 
one his owne 
pꝛoper motion 
per*o2incd eue⸗ 
tp peare once 
about the hea- 
uens, though 
all the 12. | 
fines : vpon — — 7 
which the Fa⸗ Nadir. ir 
bꝛication of our Dyals doth depend. The other a Collateral |, 


motid perfoꝛmed euery day once about Þ earth. by a certain | 5. 
power of the Almighty, ſet in the Primum nobiſe oz ſecond tt 
heauen, as the old Philoſophers atfirine, which cartiethj az ſe 
bout Raprim, not onely the Dune, Bone, and Starres, 3 
but the whole Heauens alſo enery 4. howꝛes once, vpon te 
which motion, the vſe of all Dpals dependeth after they are 
made. ; | MN 


The ſunne by his ſaid p2oper motion. traceth out pearely th 


talled the Ec upocke, lying Byas,oz inclining to the Equi- ini 
noctiall cutle, C. B. F. 23. degrees, 30. minutes, accoz⸗ Pry 
ding 


＋ na 
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ding to the Arch N. F. oꝛ E. P. | 

And although the Synne be a whole peare in, going abont 
the Clipticke circle M. N. N. yet the ſaid Collateral moti- 
on cauſeth him cuery day in 2 manner fo deſtribe 02 trace 
out a ſeuerall tittle, and eucry one parr alell to the Equino- 
ctiaſ E. A. F. which therefo2e are called parrale:s of the 
Sunnes declination. 

As foꝛ example. with vs in middle of Dummer, when 
as indeede the Sunne is in the firſt degree of 69, 
viz. in g. which happencth yearely about the twelue 
of June. Ye is, J ſay then, by that Dwrnall motion, 
tarrped about the Artree G.. all that day in the Tropicke 
circle 02 parralell O. N and the next day, and the next, as 
the Dunne by his owne pꝛoper mation paſſeth from N. to⸗ 
wards R. he is carried about by that other motion, in other 
circles parralell to the ſame. Ano that day at none, being at 
N hets at the very higheſt that may be aboue the Horizon 
A. B. of our latitude, viz acco2dingto the Arch N. B. 
which Arch is called his Meridian altitude fo2 that dap. 
Againe, in mid-winter, about the 12. of December, 


when entering oy at P. he is carried in the other Tropicke 
parralel. M. P.he is at none much lower r nerrer to ß Hori- 
zon, A. B. viz. at P. his Meridian altitude being then P. B. 


in the firſt making the day viz, N. N. much longer then the 
night, viz. O. N. foz the Diurnall paſſage of the ©. a⸗ 
boue the Hlorrzon, A. B. viz. N. N. muſt nodes make 
the day, and that vnderneath viz. O. R. the night. In the 
ſecond, the night, viz. M. S. longer then the dap, viz. G. 
P. and thus it appeareth how the dayes lengthen and ſho2- 
ten all the peare. 

But there is two middle times, one about the 12. of 
March, when the Sunne commeth to Ac ies, viz. at N. and 
the other the : 2. of September, when hecommeth to Libra, 
viz. at . returning: at which two times the day R. F. is 
iuſt equall to the night, E. K. called therefoze the Equi- 


noctium, on which two dayes the Sunne by his ſald Colta⸗ 
terall 


— . 


— — — — ̃ — 
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circle, &. A. F. and vpon thoſe twa, daies at none, the Me. 
ridian Altitude of the Sunne, F. B. is equall to the eleua⸗ 
tionofthe Equinoctia“, E. A. F. aboue the Horizon A, . 
B. and both equall to G. C. the complement ofthe eleuati⸗ 
on ofthe pole G. aboue the Horizon: foz A. G.and G. C. 02 
F. B. equall to it, doe alwaies make 90. degrees. 
Now therefoꝛe to the matter: Se any day at none, how 
much the Meridian altitude cf the Dunne, differeth from 
that Equino&all height, 15. F. the ſame is called the de- 

clination of the Dunne, oz mozeplainely of the parrallel, 

which the Sunne traceth out that day: And at ſuch times 
of the peare as the Suns Meridian altitude, is found grea⸗ 
ter then this Equinoctiall height(as B. N. which is greater 
then 15 F. ) then in this part of the wozld, where the Nozth- 
pole G, is eleuated that declination, viz. F. N. is called 
Hoꝛth declination, viz. becauſe O. N. the Dunnes par⸗ 

rallell traced out that dap, lieth between the Nozth-pole G. 
and the Equinoctiall E. F. and in that caſe the Equinoctial 
height 5. F. taken out ofy Meridian altitude, B. N. lea⸗ 
ueth the decunatton F. H. knowe m. But when the Meri. 
dian altitude, as B. P. is found leſſe then the Equinoctiall 


height. B. F. Then is the declination F. P. called South, 


becaue the Dunnes parrallell traced that dap, viz. M. P. 
lyeth bet ene the South pole H. and the EquinoRiall E. 
F. and in that caſe the Meridian altitude N. B. mult be ta- 
ken gut ot the Equinoctiaſl height F. B. ſo reſteth F. P. 
the declmation. By all which, the reaſon of our inſtrument 
map eaſilp appeare. 

Then as therefoꝛe the plate of the Sunne oꝛ his decli- 
nation is defired fo2 any day of the peare, admit fo2 the ſe⸗ 
cond of Auguſt, pou (hall but extend a th2red out of the Tens 
tre G. of the inſtrument. on the beginning of the ſecond day 
of Auxuſt, ſought in the Kalenderlimbe, and there ſhal the 
thꝛeed ſhew you in Zodiacke limbe, 2 0. degrees in Leo, bes 
ing the ſigne and degree that the Dunne occupieth that day 

at 


Cn! 7.3 
terall oꝛ Diurnall reuolution traceth out the Equinoctiall 
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at none deſired. And then marke what parrallell of decli⸗ 
nation doth there cut that twenty degree of + ſo found, which 
vou ſhall find to be the 1. parrallell. Thereſoze J ſap, the 
deeclination of the Sunne on the ſecond of Augult is 15, 
„degrees, and chat Nozth-ward from the Equinoctiall, as 
the woꝛds North declinations and South declinations wits 
ten on the Jnffrument, doth ſufficiently manifeſt. 

Bitherto we haue but laid the ground-wozke of this 
Art, as b2iefly as might be. Now will we pzoceed with the 
wo:kemanlhip. 


C HA. 6. 
How by helpe of this Inſtrument to draw a verticall - line, 
and an Horizontall- line on any perpendicular wall. 


| 
[ 
4 
| 
. 
L 
9 
9 
s 


Verticall-line is but that which the common ſozt call a 
plumme-line, as E. F. it can be dzawnenso where but 
on a Wall oz poſte plummeverected, and may be molt eaſily 
- 2 by helpe of a Paſons plumme-rule, as G. Þ, appliod 
£1 to the wall. | 

CY AnHorizoncall-line, is a line dzawen lenell with the 
2] plaine ofyour Horizon, and being dꝛawen on any Urall, 
. D plumme 
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plum⸗exected, all croffe the Verticall- line ſquare, as 1. 
K. which by a plaine ſquire applyed to the Verricali-line is 
ſone done, as here you ſe at . 

But to be none by pour J1ſtrument, you ſhall apply it 
plaine to the wall, ſo that ſome part of him may lye without 
the wall, to giue your plummet rome to play: and ſettle him 
ſo to and fro vntill the thꝛeed and plummet hang euen with 
the Quadrant fide, A. C. which done you may eaſily by his 
hanging fide B. D. ſtrike a Verticall-line as B. D. L. and 
bp his leuell ſide, A. B. ſtrike an Horizontal! line, A. 
B. P. Thus you ſe pour inſtrument ſerueth very fit both 
foʒ a Paſons lcuel,and fo2 a plaine ſquire. | 

Dy ſelſe by dayply p2actiſe did often finde readyer meanes 
then o2dinary, foz a number of things namely in this. Ik 
the Mall be very plum- vp2ight, then hang a black thꝛerd 
and plummet as D. B.befoze the Mall, the Sunne ſhi- 
ning, and make two pꝛicks in the wall, viz E. and F. in the 
2 of the thꝛerd, and by thoſe dꝛaw your Verticall line 
E. F. { 

Dꝛi'the Sim ſhine not, you may make the two pꝛick es 
in the wall, by diredtonof your epe⸗beames, and the th:exve 
and plummet: which line E F. ſo d2zawen, the line J. K. 
map be eaſily dzawen Geometrically by rule and compaſſe, 
and ſo vſe no Anſtrument at all. 


22 CHAP. 7. 
H »w by chis Inſtrument to draw an Hotizontall line, and 


alſothe line of Reclination, on any reclining or inclining 
plaine. a 


A Ny plaine, be it Banke, Buttreſſe, oz any other that 
A ſtandeth not perpendicular crected, on the face o2 
ptaine of pour Ho11zon,tfhe batter o2 leane backwards, is 
called a reclining plaine, if he ouer⸗ hang oz leane fozewards 
it is called an inclining plaine. 

and 


and let N. Y. bee a 
Verticall line thereon 
plumme-erected, and 
let R. T. UA. M. bee 
a plaine reclining fro 
that Verticall line W. | 
. acco2ding to the 48. 

Arch, V. N. on which. 3 
plaine to dzawe an 4 : 
Horizontall line, you { - N o 
ſhal neere to one ſide, 
viz, at . place the ' 
ſide, B. D. of pour i | 
inſtrument, & there 8 
ſettle it till the thꝛed | TC 
and plummet hang n 

enen with the hang- 
ing ſide A. B. foz 
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then chal that fide B. 

D. be leuell with the * 

Horizon, by which. "oF . 1 
vou ſhall extend the , . 5 2855 
Horizontall line, H. 5 


D. B. J. defired : 2 5 
which dzawen you 

ſhall dzawe the line R. F. ſquare thereto, euen as in the 6. 
Chapter you did dꝛaw the Horizontall line ſquare to the 
Verrical', which line R. F. ſo dzawen, is talled the line of 
Reclina ion. 

Another ready way J p2actiſed thus. Pitch a cleft ſfake 
as O. P. befo2e your plaine R. Z.U.W.and put pour ins 
ſtrument into the clift, there keeping the fide A. C. Vertical 
by help of the thꝛeed 4 plummet, direct the lenell ſive A. B. 
to the plaine, where let pour epe⸗beame firſt guide por fo 
the point H. and after turning about the ſfake let it di⸗ 
rect ycu to ſeme point beyond Y. viz. to J. By which 

D 2: points 
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points, B. and J. ſo gotten, dzaw your Horizontall line 
Y. J. as here you ſx, 


6 HAPs 8, 
How by this inſtrument to get the true Reclination or in. 
clination of any Plaine, teclining, or inclining. 


© of the reclining plaine, N. T. A. M. of the ſeuenth 

Chapter, hauing dꝛawen thereon the line of R= chna- 
tion, A. F. as there is taught, then apply the fide C. D. 
of pour Inſtrument thereto, and erect the other ſive A. B. 
till pour Inſtrument ſtand perpendicular thereon , which 
the thzced and plummet it ſelle, willhelpe you to do; and 
then marke what degrees of pour Quadrant the ther cuts 
teth on, viz. at x. Mo ſhall the dem«s of B. T. be the de⸗ 
ares of Reclination deſired, that is to ſay, equall to the de⸗ 
gries of V. K. 

Note that a pete of ſtreight ſquared timber, like to . 
Q. if neede be, may be applped to the line of Reclination, 
N. F. and the ſive C. D. of your inſtrument to that: Do 
ſhall the plummet haue better plap. 

As fo2 Jaclinations, the — A. B. applped to the vnder 
fate of the plaine, T. N. U. M. the line and plummet ſhal 
cut the Quadrant at foure. and ſo C. foure, are the degrees 
of the Inclination ofthe vnder⸗ face of that plaine R. T. A. 
MN. deſired, whereby it appeareth that the angle of [nclina- 
tion of the vnder⸗ fate ot any plaine is but the complement 
ofthe Reclination of the vpper-face; fu; B. 4. is equall to 
B. X. be foꝛe, and B.. and 4. C. make 0. degries, where⸗ 
foze hauing gotten the degries ofthe one, thoſe taken out of 
go . leaueth the other. Note that as V.. is the Reclination: 
o L. R. is the declination, but of theſe we ſhall haue no 


vee in this firſt Boke, onely I thought fit to ſhew the vſe of 
the Inſtrument. 
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GAP. 9. 

How by this lnſtrument to (er any plain leuell with the Hort- 
zon, and how to ſet any ſtile or pinne, or the cocke of any 
Dyall, perpendicular or plumme, on any plaine. 


I is by the ſire,ſeuen, and eight Chapters manifeſt, that 
this our Jnſtcument truly made ſquare, ſerueth' both in 
ſterde of a ſquire, anda Maſons leuell. Now let A. A. be 8 
plaine pꝛopoſed to be ſet leuell, vou haue therefoꝛe no moze 
to doe, but to dꝛaw two lines, as G. B. and E. F. thereon 
croſſing cach o⸗ o 2 

ther ſquare at J. 4 YAY 
itisnomatterin ® Ae N 


what place, 4 the 


leuell it twice V. 

by the thꝛeed and | 

plummet, as in OOO OITITTITC 
the ſix and ſenen H | 
Chapters was 

done, viz. firſt 1 

in the one line 

S. B. admit at == 


V. then in the o⸗ 
ther line, E. F. 
at E. 02 F. till vou find both leuels to agree, and you haue 
done. But fo2 erecting a ſtile, be ſare that pour two lines, 
G. H. and E. F. do croſſe iuſt in the point J. where the 
pin ſhall ſtand: « then apply pour Jaſfkrument ſquire-wiſe, - 
cloſe to the pinne at J. firſt in the one line E. F. then in 
the other G. H. till you haue ſet him vpꝛight. All which, | 
this bare figure ſufficiently ſheweth : F02 a Dyall Cocke . 
vou muſt apply vour ſquire thereto, in a line troſling ſquare 
the line where the cocke ſtandeth. 


D 3 CA. 10. 
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Cup. 10. 


How by this Inſtrument to take the height of the Sunne a- 
boue the Horizon, two ſeuerall waies. 


12 generall way belt fitting our purpoſes is thus. Get 
ſome boꝛd oꝛ plaine ſet leuell with the Yo213zon, as N. 
N. of the laſt Chapter, thereon plant the ſide A. C. of your 
Inſtrument directing the Qua- 

dranrs limbe B.. C. to the Dun x5 

at P. There lift vp the labell till ©” 

the Dun-beames pierce though 

both the fights, cutting B. C. at 

O. J ſay that C. O. is the al- 

titude of the Dunne defired. 

A readier way is by lights fit- 
ted to the ſide A. C. of the Quadrant, which ſo direced, th 
the S un⸗beames may pierte them, the thꝛeede andplummet 
from the Centre, A. ſhall giue pou the Arch, B. O. the al⸗ 
titude defired. 

Py ſelfe vſed to trea a pinne in the centre A. as the 9. 
Chapter teacheth. and the ſhave of the pinne falling on A. C. 
ſerued as well as the fights. 


| Cup. 11. 

How any day the Sunne ſhining , the Meridian line of any 
Horizon or other plaine, howſoeuer ſcituate, may be gots 
ren by this inſtrument, | 


Du (Hall on pour plaine, whether it be Murall, Horizon- 
fall, 02 any way decimng, reclining, o2 inclining, pitch 
center pouit, vie. A, wherein erect aſtile oꝛ wier plam-vp- 


right 
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right, as the 9. chap. tea⸗ 
cheth. About which, two 
oꝛ thꝛee circles being firſt 
deſcribed, you hall then 
watch in the mo2ning 
when and where ß ſhade 
ok the ſtiles top toucheth 
the ring ofany of them, 
there ſet D, againe as 
much after none, watch 
when the ſtiles ſhade 
toucheth the ſame circle, 5 
againe there ſet C. then | 
deuide that Arch D. C. in the middeſt at B. and dꝛaw B. 
A, the ſame ſhall be the Meridian deſired, 

Another way, thus you map in the moꝛning take the alti⸗ 
tude ofthe Sunne, as the 10. Chap. teacheth, admit tenne 
degrees and the ſame inſtant ſet a pzicke where the ſhade of 
the ſtiles top reſteth on the plaine , admit at D. neither is 
it now materiall, whether any circle be deſcribed oꝛ no, then 
as much after none ſetting your quad2ant ina reſt, watch 
till the Sunne deſcend iuſtly to the ſame height againe, viz. 
to ten degrees higher, and then ſet another pꝛick at the ſhade ' 
of the ſtiles top, vi. at C. then dzaw the line C. D. a croſſe 
it ſquare with another, as B. A. which ſhall both croſſe the 
Center A.and be the Meridian ſought, . 

Note that it is beſt to obſerue it at .02 3.carcles 02 times 
in the moꝛning, leaſt the Sunne in a cloud in the after none 
ſhould deceiue pou, it you obſerne but once. 

The Meridian thus gotten on all walles oz plaines, de⸗ 
clining 'o2 reclining , we call the Meridian of the wall oz 
plaine, o2 rather in the ſecond boke, the line of diſNexton, fo - 
therein alwaies the cock muſt ſtand. 

Note on this ſide the Equinoctiall, in getting the Mer1- 
dian of any reclining plaine, if the point B. happen vnder 
the Horiſon line, then be ſure the ſouth pole is _—_— 
abous 


VV <1 4 


Cuap. 


ne his Cnirin. 


| aboue then thenozth pole: and thereſoze you muſt dzaw 
your Meridian line acco2dingly. 


12. 


How by this Inſtrument to get the Meridian altitude of the 
Sunne aboue your Horizon, or aboue any other plaincy 


howſocuer Scituate. 


A we were to take the Meridian altitude af the 
Sunne aboue the plaine R. T. A. M. of the ſeauenth 


Chapter, you ſhall firſt dꝛaw thereon the Meridian line, as 


the 11. Chapter tea- 
cheth s VIZ. K » E 0 
and therein plant the 
one ſive of pour Qua» 
drant , and erect him 
plumme from the 
plaine, as the ninth — 
Chapter teacheth „on. 2 . 

this condition, that if | 
the Meridian fall vn- 
der the Horizon line, 
turne the quad2ant 


vpwards, ik aboue, 
then downewards , 
his one ſide as AC. 


ſotuſtly in N. E. and 
the limbe of the qua⸗ 
d2ant tourned to⸗ 


nner 


wards 5 Sunne, as 


here pou ſe. There 
muſt you ſuppo2t the 
Nuad2ant either w 
ſome pꝛop fitted of 


purpoſe, oz elfe pou 2 


may nayle the Qua- 


Z 
zA 
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drant to one fide of a ſquare pcece of timber, as Q. . am 
faſten that in the Meridian, R. E. which done, watch: vntill 
you ſ& that the Quadrant giue no ſhade on the plaine; 03 
moze plainely till the Sunne come ſo direaly with d Qua- 
drant edge⸗long, that it pꝛoiea the whole ſhade on the Me- 
ridian line A. E: foz then is pour time to take pour Meri - 
dian height, and not befoze: wherefoze then lift vy the las 
bell till the ſunne beames pierce both the ſight holes, take 
the degrees there ſhewed by the labell, viz. at O. counted 
from the Meridian R. C. viz, B. O. the ſame is the Meri- 
dian altitude defired. 

Note that with a thꝛed and plunnnet in pour hand, you 
may often aſſay when the ſhave of the th;ed will fall iuſt in 
the Meridian R. E. which when it doth, then is your time. 
The ſame may you doe by the ſhade ofa file oreced as B+ 
Z. in the Meridian R. E. 


Cn. 18. 
How to nerthe les Eleuation aboue any Horizon, wall or 
plaine, howſocuer ſcituate. 


Haue in the . Chapter ſhewed how by the Meridian als 
titude ofthe Dunne any day, andthe poles ele uation gi- 
nen, the Sunnes declinatien maꝝ be had: The ſcopeofthis 
Chapter is by the Meridian altitude, gotten by the 12. Cha. 
and the Dunnes declination gotten by the ;. Chapter. to 
cet the poles elevation aboue any Horizon ozplaine,hows 
ſoeuer ſcituate. 


As foꝛ example: Sup 


ſe dur elenation here at Reading 
were vnknowne, and on the 12, of June J ſhould go 
about to attaine theſame. Firſt by the ;. Chapter J finde 
the declination ofthe Sunne that day to be 2 3.degres, 30. 
minutes no2thward , viz. he fraceth out then hay Hepes 
parrallell O. N & of the figure of the c. Chapter, his 
nation being there the arch N. F. Now! tg yr bent 
by the 13. Chapter, that A doe RP Meridian * 
0 
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of the s about our Horizon 61. degrees, 5. minutes, ſo 
much then the arch N. B. muſt needs be. Take therefo2s 
thc declination N-F. 2 3. degtes, 30. minutes, out of the 
Meridian altitude 2 15. 61-degres,5 5-minutes, ſo reſteth 
F. B. 38. degrees 29. minutes, the — — height 
which is alwaies equall to G. C. the diſtance of the cleua⸗ 
ted pole G. — 1 
from ß Zenich 
C. the comple⸗ 
ment whereof 
A. G. ſhall 
therefoze bee . 
51. degrees 3 
minutes, and {/ 
ſo much is the x 
height of the 
no2th pole G. 
aboue A. the 
no2th point of 
our Horizon 1k 
here at Rea- 7 
ding. — | 
Bat if on p 

12. of Decem- Nadir. 
ber the ſame were to be done, at which time the Dunnes | 
declination ts 23. degrees, 30. minutes ſouthwards, and 
that day traceth out the parrallell . S. P. his declination 
being then P. F. admit his Meridian altitude be then foũd 
14. degrees, . minutes, ſo much then mult be the Arch 
P. B. In this caſe now you mult adde the eridian altitude 
P. B. 1 4-degres, x minutes, to the declination F. B.: Jo 
degrees, 30. minutes, ſo haue you the Arch P. F. 38. de⸗ 


grirs, 25. minutes, the height of the Equinoctiall equall fo 
G. C. which taken ont ol A. C. 90. degrees. leaueth A. G. 
the poles height 51. degrees, 3 g. minutes, as befoze. 

Thus you ſk the reaſon how to get the poles eleuacion 


aboue 
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abone your Horizon o2 any other plaine vet fozreclining 
and incliningplaines,you map be to ſeke,ercept you know 
which pole will be eleuated, which toknow. yon 2 dili⸗ 
nently marke which | 
way pou ate dzinen to 
turne the limb of pour 
Quadrant, in taking 
pour Meridian -alft- 
tude: if towards the | 
noꝛth. then be ſure the | 
ſouth pole is eleuated 
aboue that plaine, if 
towards the ſouth, the 
the nozth pole, if this 
faile you, the 2 .1Soke, 
26. Chapter, willcer-. | 
tainely teach you. 
Which well obſeraed, if then by this meanes pou rf 
perceiue that the nozth pole is eleuated aboue your plaine, 
and would now know how much: then if the Sunnes de- 
- clination be by the 5. Chapter found nozth alſo, vou ſhall 
take it outofthe Meridian altit ade, but ifſouth, then adde 
it thereto, ſo haue vou the Equino ctiall height aboue your 
plaine, which taken ont of 90.degrees, leaueth the eleuation 
of the pole defired, 

But if peu perceiue by ſtanding of the Quadrants limbe, 
as afozeſaid,that the ſouth pole is eleuated you muſt wozke 
quite contrarp viz. to ſubdud the declination ik it be ſouth; 
and adde it ifnozth. And in countries beyond the Equi- 
noctiall, all theſe againe axe iuſt tontrary: foz what is here 
to bee done fo2 the noꝛth pole, muſt there be done fo2 the 
— pole, becauſe with them the noꝛth pole is vnder the 
kärth. 

Foz example, the :. of Auguſt 1604, being requeſted fo 
make a dpall on S. Laurence Church ſtœple wall at Rea- 


ding 0 F irſt by the 6, Chapter 3 thereon the 3 
u 


2 
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une E. G. F. then by the 11. Chapter, ex ding a tile in 
G. of the line E. OG. F. J dꝛew the Meridian of the wall oz 
line of deflexion G. V. being indeede the line where the 
cockemult ſtand , deflecting from the Verricall line E. F. 
about . degrees. In this line G, B. JI then erected my 
Quadrant A. B. C. plum from the wall, and thereby obſer: 
ued the Meridian altitude of the Sunne, as the 12. Chap- 
ter teacheth, planting the ſide A. C. of the Quadrant to the 
wall. Jn which obſeruation J found that J muſk neves 
turne the limbe ol my Quadrant towards the nozth:wheres 
by A was ſure that the ſouth pole was eleuated aboue the 
ſame wall, and there waiting till alittlebefozea 7 1.of the 
clocke, the Sunne beames piercing both fights, J found 
the labell to cut 37- degrees, 0. minutes of the Quadrant, 
counted from C. which was the Meridian altitude of the 
Sunne, aboue the plains of the wall oz that dap, then by 
the 5. Chapter J ſought the declination of the Dunne, and 
foundit r 5. degrees no2thwards. Now beruig J was to get 
the eleuation of the ſouth pole, which J knew as well by 
turning the Quadranes limbe to the nozth ,asis ſaid, as be- 
tauſe it is moſt certain ̊ with vs on this fide the eqginoctt- 
all) allplam walles that fats 62 behold the South, haue the 
fouth pole eleuated: therefoꝛe accozving to the pꝛetept be⸗ 
foe, I muſt adde this nozth declination 17. degrees vnto 
the Meridian altitude 37. degrees, 30+ minutes, thereof 
commeth g. degrees, 30. minutes, the true height of the 
E quinoctiall aboue this wall, which taken out of H. degters 
leaueth 37. degrees, 30. minutes, the true eleuacion of the 
ſouth pole aboue this wall, and the true height of his dials 
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CHAP: 14. 
How eaſily to getthepoles eleuation of any reclining or in- 
clining plaine, that doth fully behold either the north or 
ſouth, nor hauing any declination; 


D; example, let B. G. D. be the plaine of dur Horizon 
here at Reading, and let B. D. be our Meridian line got⸗ 
ten by the 11. Chapter, of which let B. be the nozth point, 
and D. the South, and ler a plaine 02 wall, as B. Y. be e⸗ 
rected vpꝛight at B. the no2th point, croſſing . D. ſquare. 
The ſame muſt needs there foꝛe be a noꝛth oꝛ ſouth wall, ful⸗ 
ly beholding the noꝛth and ſouth. Now admit. O. Z. to be 
a plaine ſtanding thereon, reclining from the Verricall line 
B. Y. acco2ding to the Arch O. P. admit 1 3.degrees,02 in⸗ 
clining to the Horizon 5. D. accozding to the Arch D. T. 
77 degrees, and that we would know which pole is eleua⸗ 
ted aboue it, and how much. 

Pou ſhall on any plaine deſcribe a circle, As A. H. C. 
M. on the Centre G. (although J haue fo2your eafier vn⸗ 
derſtanding planted it in this figure)in which let S. G. N. 
be our Horizon circle, and . M. our Meridian line, and 
A. G. C. the Verticall line, and let E. F. be the Axtree 
line, and E. the Nozth-pole eleuated aboue . the Nozth- 
point of the Meridian 31. degrees, 3 5 minutes, and . the 
South ⸗ pole as much depzeſſed vnder M. and B. G. J. the 
Equinoctiall. Then from the Zenith A.-reckon/ Douth- 
wards, towards M. the degrees of reclination ofthis plaine 
D. Z. and there ſet P. viz. at 13. degrees from A. Then 
dꝛaw the Diametre G. P. 2. which ſhall in this figure re⸗ 
pꝛeſent the great circle of the ſpheare, wherein the plaine 
O. Z.lyeth, and is hereparrallell to his line of reclination 
B. O. and nom any man may palpably perceine that the 
Nozth-pole.E. is elenated aboue this reclination, P. 2+ ſo 
much as the Arch E. P. commeth to, which is 1. degrees, 
20, minutes: fo E. A, 1 20. 1 A, 

3 13. 
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P. 13. dogrees, make 51. degrees 20. minntes. 
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der face ol the plaine O. Z. repꝛeſented moze plainely in 
this figure by D. G. you may plainely ſe that the South- 
pole F. is eleuated aboue the vader-fide of the lineP. 2. 
which is parrallell to the ſawe inclination, B. O. oz D. Q. 
ſo much as the Arch 2. F. commeth to, which inderde is e⸗ 
qual to CP, befozegotten : Foz in all Horizons 92 plaines 
whatſoeuer, loke how much the one poleis cleuated aboue 
his vpper face: euen iuſt ſo muchis the other pole depꝛeſ⸗ 
ſed vnderit, andelenated aboue his vnder-face. - 

Here haue you alſo in this figure, the plaine M. N: whoſe 
line of reclination P. N. is parrallell to the Artree E. G. F. 
and therefo2e neither pole tan be elenated aboue it, but muſt 
ntedes be an Equinoctiall oʒ right Horizon. 

Then haue pou the plaine O. A. whoſe line of Reclina- 
tion O. P. lyeth parrallell to the Equinoctiall H. J. and 
therefoze the one pole as E. is Zenich thereto, the other F. 
Nadir to it: and therefoze repzeſenteth a polar Horizon. 

All otherof theſe reclinations, haue one of the poles ſtill 
tleuated, as pou fee. the plaine L. P. reclining from the 
Verticallline M. V, 78, degrees accozding to the. Arch . 
S. whole line of reclination . S. lyeth parrallel to G.: 
and therefo:e the Nozth-pole E. is eleuated abone it, ac-- 
toꝛding to the Arch U. E. 5 


CUAp. 15. 


Of making the Polar Dyall. 


"| Penny called an Equinoctiall Dyall, 
becauſe the plaine thereoflyethin the Equinoctiall tir 
cle of the ſpheare, hauing one of the two poles Zenith. 
But being that the Philoſophers, and Coſmogrophers doe 
denominate the latitude of any Country by the place of this 
Zenith, and likewiſe the Climats and ſuch like: thereloꝛze 
follow their courſe in this, as wellfoz that J holy the high- - 
eſt part, the wozthieft to denominate, as alſo fo2 that in my 
ſecond Boke of Dyalling, the pole Zenith of euerp — 

m ts 
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4 mut be all our guide: and therefoze J call this Dyall a Po- 
lar Dyall, contrary to all other. 


Under the pole (but that J hold if is not habitable foz 
cold) this Dyall were an Horizon Dpall, and vnder the E- 
quioctiall, a Nozth, and South-wall Dyall. 

In all Oblique Latitudes, the plaine foz this Dy all, exo | 
cept he be wꝛeſted from the Meridian, can be no other then 
ſuch a plaine, as O. N. of the figure ofthe x 4. Chapter, oz 
his vnder-facc, becauſe he muſt behold full the Nozth-pole 
02 the South, as is ſaid. . 

Chis Dyall is no other then a circle dinided info 24. es 
quallparts, by which the : 4. hower-lines are dꝛawen from 
his Center, his cocke is no moze but a ſkreight ile o2 pinne 
of any length plum-erected in his Center, as the 9. Chapter 
teacheth,and being planted in any Oblique Latitude, as O. 
R. the twelue of clocke line, lieth in the line of reclina⸗ 
tion, 3. 4. from which the other howers are eaſily numbe⸗ 
red. | 

This Dyal,though of all other he be the fimpleſt:pet is he 
mother to all the reſt, as the ſetond Chapter ſheweth, and 
of all other hath bene in moſt requeſt foꝛ Ma. men and tra⸗ 
nailers: who haue a deuice with a Quadrant vnder him, to 
ſet him fit to enery latitude, and eſtieme him as one of their 
Jewels. But if God permit me, J will ſhoztly faſhion them 
another manner of Equinoctiall Dpall, which ſhall ſtand 
them in farre greater ſterd then to ſhew the howze, as in a 
little pamphlet, which J wꝛote thereof long ſithence, not vet 
extant, called the Trauellers Tablet, ſhall appeare. 


Cnay. 16. . 
How to makethe EquinoRQtiall right Horizon Dyall. 


Y 1 — where the Equinoctial is Zenith, is an Ho- 
r:z0n Dpall, and vnder either pole, ſerueth to all their 
vpꝛight walles: it there ſoʒe you ſhould trauell and remaine 


vnder the Equinoctial, and were to make an Horizon Dy⸗ 
3 ail 
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all, there in any place round the earth. Admitin ſuch parts 
of Aﬀrica 03 America, who haue the Equinoctiall in their 
Zenith, oz eiſe would make a Dial in any other Country oz 
place, to ſuch aplaine as fully beholdeth the South, with- 
out declination and yet reclineth from the Zenith Nozthe - 
wards, iuſtly ſo much as the complement of the latitude 
commeth to, like vnto the vpper face of P. H. of the 14. 
Chapter p woꝛking is allone;but pit von were, being vnder 
the Equinoctiall, vou mult firſt dzaw the Meridian, 93 12. 
ofclock line; on the plaine of þ plate, which the : 2, Chapter 
| — 


{| 5 


. WES. 
cauſe, as is ſaid it behol⸗ : 5 * \ | 
deth the full ſouth, with- : | OF -» . 2 Y 
out declination; 'E 


— 
75 2 
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Foz cxample, in ourx 
latitude, here at Rea-þ 
dirig, let A, D, be ſuch a 


+. AF: 


7 , 2 
: TU 


N 
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ning from þ Ze nich line, E 
N. V. juſtly ſo much as Þ 
Equinoctials height cõ⸗ 
meth to: which here is ß 
38. degrees, 27. min-< \ 
nutes, acco2ding*fo the 
arch V. P. ofÞ chapti r. 
Firit on this plaine 
A. D. p2opoſed,. d2zawe 
the Horizontal line C. 4 
D. and alſo the line of reclination FX, U. as the ſenenth —_— 
Chapter teacheth: which line k. U ＋ here the Meridian of 4 
the 
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the plaine wherein the cocke mult ſtand. it is allo the Ho- 
rizontall Meridian, oz twelue of tlocke line to the Dpall, the 
reaſon is, betauſe the Horirontall line C. D. is pꝛopoſed not 
to decline. Then dꝛaw another line as J. B. thꝛougqh the 
middeſt of yonr plaine, parrallell to C. D. cutting x. A. at 
G. which ſhall be the touch · line to this Dyall. Chen ſet G. 
L. in G. A. ofſuch diſtance from G. as you intend pour 
tocks height U. V. chall be. Then on L. with the ſpace L, 
G. deſcribe your EquinoCtiall Semy circle Þ. G. N. accozs 
ding to the reaſon of the . Chapter, which dinided into 12. 
equal parts, you ſhal then by a rule applied fr6 L. on euery 
of thoſe 12. parts, make notes in the touth⸗line, as you ſee 
J. N. Q. P. and O. on either ſide-of G, thꝛough euere 
of which notes you ſhall dzaw your hower⸗ lines, all par⸗ 
rallell to X. A. acco2ding fo the Theoricke of third Chap⸗ 
ter, and as in this figure you ſ& done. 

Then ſhall you pꝛouide a long ſquare plate of Jron oz 
bꝛaſſe, like vnto &. Y. whoſe lengthE.U. ſhal be equal to the 
bꝛedth of pour Dyal, viz.C.A.oz x. N. his height A. Y. e⸗ 
qual to Þ Equinoctial Semy-diametre G. L. to be ſet in . N. 
very plum vpꝛight frõ the plaine, as the 9. Chapter teacheth, 
where ſet twelue of the clocke, the reſt of the howers are 
caſily numbered from thence, as this figure ſheweth. 

Note that if G. L. had beene ſet without pour Dyall, as 
you ſe N. L, and thereon the Equinoctiall M. NA. H. de⸗ 
ſcribed, making A. U. the touch⸗ line, all had beene one: and 
il yeu had diuided but one Quadtãt of Equinoctial, viz. M. 
U. « thereby dzawen halſe the hower⸗ lines, the other halle 
are like fo them. Dome do vſe to deſeribe the whole Equi- 
noctiall circle round with G. L. on the Centre G. and di⸗ 
uide it in to 24. equall parts, and d2zaw two touch lines 
on each ſide the circle one, and ſo the notes being made in 
both touch-lines, not vnlike to theſe in A. U. and J. G. the th 
hower-lines are by them the eafier made parrallell. 4 
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0 HAP. 1 7. 

How in any Oblique latitude to make an Horizon dyall; or 
any Oblique dyall to any wall or plaine, thatdeclinerh 
not from the north or ſouth. 


VA do other Authozs terme an Obi 7 
dyall to be an Horizõ dyall,fo2 vnder the pole, the 

lare dyall is an Horizon dyall, and vnder the Equinoctiall 
an Equinoctiall dyall, as is ſaid, but true itis to all places 
not being directly vnder one of the poles,o2 vnder the Equi- 
noctiall, the Horizon dyall falleth out to be an Oblique! dy« 
all, as the 1. Chapter manifeſteth. , 

When as therefo2eyouare to make an Oblique dpall to 
any Horizon in theſe parts of the woꝛld, oꝛ elſe to any other 
reclining plaine that beholdeth the full ſouth,and declineth 
not in any Horizon, ſuch as the plaines D.Z. and L. . 
ofthe 14. Chapter doe repzeſent: it it be ſoz the Horizon. 
tall plaine of any plate, admit the plaine of our Horizon 
here at Reading, pou ſhall firſt dzaw thereon the Meridian 
line A. E, by the 11. Chapter, which labour you may ſage 
in plainesteclining, that decline not: fo2 the line of Reclis | 
nation 3.4-in thoſe reclining plaines is the Mendianzeady 
| 2:awne, Decondly vou muſt by the 13.9214. Chapter get 
| | the poles ele uation aboue the Horizon oz plaine. 

* eſe be the two firlf points in all dyals, which had 

then on ſome point of the Meridian line A;E.viz.C.veſcribe - 
Ja circle fo2 pour dyal,as A. x. E. MV, then dꝛam the Diame- 
tre oz eaſt line x. C. M. croſſing ſquare the Meridian A. 
C. E. on the centre C. ſo ſhall C. E. in all theſe dyals that 
decline not, be the 12 .ofclocke oʒ none line, and C. M. foꝛ 5 
6. of clocke at mozne,and C. & fo 6. at night. 

This done, dzaw the line P. A, croſſing ſquare 
the Meridian A. E, viz. parrallell ta &. M. and touching 
this dyall circle at E. called thereſoꝛe the fouchſine, then 
ſet Þ. in the Arch E. X. ſo * aboue E. as the eleuati⸗ 

2 on 


Suben. 


vs here at Reading, the 

extend the line C. P. to N 

croſſe the touchline P. 

Q. at J. Do is C C. J: 

the true patterne {03 the 

cocke ofthis dpall. 
Chen on the middeſt 

or C. E. viz. on R. with Wy 
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on ofthe pole commeth to, viz. 5 1.degrits . minntes fe: 
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the quantity N. C. oꝛ N. 
C- deſtribe a blinde ſe⸗ 
mitircle E. . C. cutting 
C.J. at V. and dzawe ß 


| AnObliqu- well this figure, the two | 
1 % —— tipangles J. E. C. and 
| the North e. H. C. are no other but 
pole is elcua · the ſelſe ſame tryangles 
& red 51, degrees repzeſentedin the ſigure 

| | $5, minutes, of the 2. Chapter, EC. a 
13 beeing here the ſempdia⸗· 
meter ofthe Horizontal 
dyall, and C. V. of the 
Equinoctiall dyall, that / 
muſt pꝛoied his howꝛe⸗ 
lines: wherefoze open 
your conipaſſe from E. 
till it become lein. 
extenſa to C. J, that is, 
till it doe onely touch C. 
J. at V. and therewith x 


d 


þ 


And now ik vou mark / 
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on E. deſcribe a blinde 4 a 


— 
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as H. D. tutting E. C. at D5wherebp.Q: 

I ag D the plaine of the Horizon evil l * 
the :. Chapter was noted. | 

Deſcribe therefoze on D the Equi non ſe 
E. L A. touching allo the touchline Þ.N.at — 
his dyameter N D.L.parrallell to & C A. then deuide his 
Quadrant: E. U. and E. C. each into fix equall parts, and 
by arule laid on euery of them , from 2D. ' virect blinde 
lines, as pou ſe D. O. DN DL D. P. and D. Z. on 
both ſides of &. croſſing the touchline P. Q. at O. and H. 
and L. and Y. and Z. Laſtly a tuls laid ſtoni C. the tentre 
of your dyall on euery of thoſe points of cxolſing, you ſhall 
thereby out the how2e lines deſired fo2 pour opall, 
ſeruing from 6.at monte}, to 6.at night, viz. C. O. C. H. C. 
L. CS. and C. Z on each ſive ot C. E. vnto which you may 
eaſily ſet numbers. as in this figure youſe done | 
| Thel the how2e-lines-befoze 6. in the mopning; e al⸗ 
tr . at euen, they areeafily dzawne, ouelp by extending þ- 
| fo:mer howꝛe⸗ lines, thzow the center C. vnto the Dyals o⸗ 

ther yarn ah 9 wee nerde but J. of 

them. viz oz g. and . in the mozne, and /. and 8; at Euen, 

as hext oll ſet che reft are houres ofthe: night, and there- | 
foze left quſte dut in our Horizon Dyals, 

But foꝛ all theſe kinde of Oblique dyals that decline not, | 
you might by one quarter of the Equinoctiall, viz. E. T. de- 1 
uided into 6. equoll parts haue furniſhed one quarter of / 
your dyall circle, viz E. MN. tvith houre lines, anvthen W 
a paire of compaſſe, the one fote plantedin E the other exr⸗ 
tended to the-how2es in the Quadrant E. M. you might 
haue trauſferred them into the — E. c. pe and from 
F. the ſame ſcantlets ſerue to the Qu ts A. . and. A. 
UW. alfo ; — ore quarterof th e,the Who __ 


be def 

** JI; E. E-tothe e bf this 
dpals eocke, let him be made in mettalt and n 
vpꝛight in the Meridian, as here you ie. 


. 3 Note - 


lacketh of 9c. < 
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Note that if von diuive the parts of the Equinoctiall M. 
E. T. each into halle, oꝛ into foure parts, and extend lines 


from D. thꝛough thoſe parts to troſſe the touch-line . Q. 
ſo may vou by lines extended from C. ts thoſe croſſings, di 
uide each howerinto halfe howers oꝛ quarters. | 


: C HAP. 1 8. | : 
How to make the North, and South-wall Dyals, in eue 
Oblique Horizon or Latitude. 


making of the South and No2th-wall-Dpals, in a, 
ny Oblique latitude,differ in manner nothing from the 
makingof the Horizon Opal: and in ſome reſpets,they arg 
alitt'ecafier, 
becauſe the 
two pzinci⸗ S 
pall things 
are euer gi⸗ 
uen and had 
without la⸗ 
bour, viz. the 
Meridian 83 — 0.7 * 
12. of ciocke | | ib 
line ; and the 
poles eleuation the Meridian line, in theſe is all one, with Þ 
Vercicall line, and the poles eleuation is alwaies equall to 


_— 
- 


latitude, that 


d 
with vs 38. 
deargs, 25. 


minutes. 
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'minutes.Alfo p Dials to all tuch recliningp 1155 . 
D. 5.01 O. Z. ofthe 14. Chapter | detline 


little: fo2 in them the line of reclination 5. 3. ſerueth both fo; 
ö the Meridian and 12. of tlocke line: as ſoʒ their OP 


tt is there plainely n Fog to get 


ſhade euen on che 2 — which knowen, firſf dꝛaw 
thereon the Verticall oz plumme-line A. E, as the firth 
Chapter teacheth, and alſo the Horizontall line R. J. ©. 
croſſing A. E. ſquare at J. the one of theſe, viz. A. E. ſhall 
be pour Meridian and 12. of clocks: line: the other KR. S. 
your Eaft, and 6. ofclockeline, then on J. deſcribe the Se- 
my-circle foʒ pour Dpall R. E. S. cutting K. J. S. at N. 
and S. fo2 no plumme erected wall oz plaine can ſhew as 
boue 12. howers. Then thꝛough E. dzaw the touch⸗line 
PE. Q. patrallel thzough þ Calt line . J. N, then ſet P. 
E. S. ſo faree frb E. as the poles eleuation cometh fo, w 
with vs, muſt be 3 8. degrees: N ha foʒ ſo much is the com- 
plement of our latitude, being hete, viz. 51 degrees, 3 5. mi⸗ 
nutes. Then extend the line J. . till it crolle the touth⸗ 
line . Q. at C, fo haue you the try⸗ angle, J. E. C. like to 
J. E. C. of the ſecond Chapter, being the true cock of theſe 
Dpals, and muſt be planted in J. ©, as here you ſce. Then 
extend your compaſſe from E. till it touch J. C. at V. and 
with that wiolh, cut off E. J. at D: fo2 indeed the Semy. cir- 
cle E. V. C in the laſt chapter, was ſuperſluous, but only to 
dꝛaw E. H ſoʒ demõſtration ſake only. Then on D. with þ 
quantity D. E. deſcribe the Equinoctial Semy. circle T. E. 
U. e croſſe it ſquare to D E, with the Dy ametre T. D., 
and then in all other things peocted, as the lat Chaptertea- 


cheth, and as this firff-figureſheweth. 
J ſaid befoze that no plumme-wall, can reteiur the ſunne 


aboue 12.howers,but the Nozth,t nozth veclining walles, 
cannot receive ſo many, becauſe the x2, ofclockein _ 


fy 
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i 12. at midnight: and therogaze the Nozth-wall. Dyall 
bath but foure,and fine, and uc of clock in the mo2ning, e 
ſir, ſeuen and eight of clocke hower⸗ lines at night, as this 
Fetond figure ſheweth The making ol the Dpall is all one 
with the South · dyall, and the very ſame: but that in this 
the cocke and 12. of clock, is turned vp to the Zenith, wheres 
as in the Douth-byall, it pointed fo the Nadir, the patterne 
of the South ⸗dyall made in paper, applyed to the No2th- 
wall, and turned topſie turuy, ànd the howꝛes altered will 
ſerue this turne. | 


— — OW —ẽ — 


Tua. 19. 
How in any Oblique latitude to plant the twelue of clocke 
hovvre · line, on any vpriglit wall declining, or on any te- 


clining or iuclining plaine, or declining walles. 


T Shewed in the firſt chapter, what the Meridian tircles of 
the Dphcare are, ſo called of the wozd Meridies, in Engiich 
Noone, becauſe it is neuer none oꝛ twelue of clocke, in any 
country, till the Sunne come to the Meridian tircle of that 
place, that is to ſay,viretly euen with the Meridian line of 
the ſame place. J ſhewed alſo that every wall oꝛ plaine 
ho wſoeuer ſcytuate, lyeth in ſome ons Horizon oz other of 
the wo2ld. 

Now know that cuery Horizon 62 plaine, wzyingEaff 
wards, 02 Telt-wards, from the No2th o2 Douth, hath 
his p2oper Meridian ; and it appeateth by the 14. 17, and 
18. Chapter, that in euer latitude, the Nozth and South 
walles, and ſuch plaines as do recline 02 bend backe, dire⸗ 

14 «ly No2tho> South, haue one the ſelſe (ame Meridian # 
4 t welue of clocke line, direct with the Meridian at᷑ the place 
whereon they are ſet, being the plum / line in the one, and the 
ine of reclination in the other. 

But now peu ſhall vnderſtand that all other mn a2 

plaincs 


plaires, that waye 
Eaſtwards oz weſt⸗ 
wards from the 
Meridian of Þ 3 
the pzoper Meridians, 
that is to fay, their 
lines wherein p cocke FM. 
muſt ſtand, doe alſo, ..- 7 
w2y away with the, 
whereby that line 
wtich in euerp ſuch 
Horizon, repzeſen- 
ted by ſuch wall oz 
plaine, ſhould be the 
twelue of clocke line 
mulk needes differ ſo 
much from the : 2 . of 
clocks line of pour 
place, as their Meri 
dians are w2ped one 
from another. 0 5 
the line of the cocke 
is one line, and the 
twelue of clocke line 
another. Mich two 
in his own pꝛopet Horizon, would otherwiſe be all ene line. 

It hath already biene maniſeſked that in all reclining and 
inclining plaines that doe fullp behold the nozth oz ſenth, 
ſuch as the 14. Chapter treateth ok, kheir 12. of tlocke line, x 
the line fo2 the cocke, fall both in the line ofkreclination: but 
now wee ſhall ſhew how in all other reclining oꝛ inclining 
plaines that w2y afide eaſtwards oꝛ well wards, their 2 . of 
clocke line, and their line fo2 the cocke doe both decline 02 
de flect one from another, and both from the line ol reclina⸗ 
tion: but in all vpꝛight walles, the eaſt and welt excepte d, 
the 12. of clocke line ſtill keepeth 9 line, although 

the 
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the lins taz the cocke doꝛ dell ꝛa neust ſo mu Y: and there · 
koze ſone planted by the 6. Chapter. 

And a ſpeedy way ta know iu ether the 12. ofrlocke ling 
of any reclining oz inclining plaine ( as admit of the plaine 
N. W, of the 7. Chapter) ſhall fall in his line of reclination 
N. F. and withall to dzaw the 1 : . of clocke line on the plaine 
N. AA. is to come iuſt at 12. of clocks,and ( the ſunne this 
ning) to hold then a blacke thꝛead and plununet, as D. Z. 
befoze the plaine, if then you finde the ſhade to fall iuſt in ỹ 
line of reclination R. . then map vou be ſure that it is ſuch 
a plaine as the 1. Chapter mentioneth. v. that the 12. ot 
clacke line is all one with the line of reclination N. F. But 
if you fide then that the ſhade ofthe thꝛed will needs croſle 
the line of retlination, viz. at U. then marke out a line on 
the plaine, viz. A. O cuen with the Wade in maner as in 
the 5. chapter was taught: fo2 the ſame line {hall be the 12. 

ſclocke line oꝛ Horizontal Meridian deſtred, but in ſtead of 
your thꝛead and plum net, if * you exec a ſtile as the 9. 
Chapter teacheth, and then iulk at 1 2 .of clocke marke the 
ſhadeof the ſtile, whether it pzoiect aboue the Hocizoncall 
line H. J. oꝛ below it, then may vou be ſure, if abouc.that 
with vs the noꝛth pole is elouated aboue that plaine, ik be⸗ 
lolo, then the ſonth pole. | 

Butbecauſe true clockes 02 dpals are not alwaies ready 
ineuery place, and that this action mull be done iuſtly at 12 
af clocke, not to mille a minute, if it might be: there oe a 
ſurer way is to ſtrike out a Meridian line on ſame ſtwle 02 o⸗ 
ther plaine lying leuel with your Horizon, and therein erect 
a ſtile ot᷑ agod length, as the 9. chapter teacheth, then any 
dap at what time pou finde the ſhade of the ſtile to fall iuſt⸗ 
ly in that Meridian line, vou map be ſure it is then iuſt 12. 


of clocke, and a fit time for your ren afozeſaid. 
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8 HAP. 20. 
How in any Oblique latitude to make a dyal to any vpright 
wall chat wry eth or\declingth from the full ſouth or north, 


Oz example, i appeared It. hapter that Þ wall 

of S. Laurence Church in Read. ng nentioned, was 
ſuch a wall as this Chapter pꝛopoleth betauſe the Meridian 
thercof oꝛ line foz the cocke, vi O. P. deflected here ſrom 
the Vertical line; E. G. F 3 — Ar weltwyrds,cs 
there is ſhewed. / \ / 


to ſtrike the Verticall line E. . on ovine cnc 
teacheth, the next is to fkrike tde Meridian, 

viz, G. Y, as the 11, Chap feathtth: — bpa Qua- 
drant therein otectep ta ge 


the ſame wall, as the nz. 


elcuatigh 
17 7 og for ul walles 


that w2y from the ſouth, haue the ſouth poſe eleuated till 
they be paſt the eaſt oz weſt/ and then they hade the noꝛth 
pole, J meane in ajll'Ofligqpe Horten n this ſide ofthe 


Equinoctiall, on the other ide it ia vice 
tion ofthe ſouth poleAboge this wall w. 
ter found to be 37. degrees zv. minktes. 

Theſe had, pou ſhall on G,ithe 
dian G. H. with the Vertięall line 
pour dyall, viz. K. O. S. cut "g the ier ian G. . at O. 
then dꝛaw a Niamccre N. G. to this chcle, crolling the 
Meridian G. D. . ſquare oni P. theij at tf point O.dꝛaw 
your touchune B. O. Q. parc felt to W. D. curtt.an the 
Vertical! line G. F. at B, wh ch done, ſet A. in the Arch 
O. K. ſo many degrees from Das the pr ation of this wal 
commeth to, viz. 37. degrees, inutes, as is ſaid and ers 
tend the line G. . till it croſſe the touchline P. Q. it J. Wo 
is G. O. J. the tre patteme ſ the rocked? this d ya. hẽ 
frum *D-extend-youapnanaſſe- bil tende and 
with width D. C. cut off D e on D. wit wy 


. which eleua⸗ 
in the i ;, Chap⸗ 


. Tann liiiBoninp) nog ade 


Thefirl thing vou haue to doe iMhing thele vials. | 
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D. deſtribe your E quinoctiall tirtle L O. 
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Bitherto we dinet very little from ther7, and : 3. Chap 
ters, but now becauſe the houres of any dyall muſt bee all 
num⸗ 
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numbꝛed from the 12. ofclocke line, whichin all vpzight 
walles is the Vercical} line, as is ſaid, all the ſkill of theſe 
declining dyals is to know from what point of this Equino. 
ctiall circle L. O, you ſhall begin to deuide him intd his 24. 
equall parts : Foz whereas in dials that decline not, vo 
mulk begin from the point where the Meridian t touchline 
doe troſſe, as by the 17. and 18. chapters pou may perteiue. 
Now in theſe dyals that wy aſide and decline, you muft 
begin from the point where the touchline D. Q. and 12. of 
clocke line G. F. doe troſſe, viz. B, which knowne, all the 
teſt is as eaſiſ done as the 17. and 18. chapters are, and by 
the ſelfe ſame reaſon. 
| Wherefoze you muff now lay a rule on D.and 45.4 ther⸗ 
by dꝛaw a Diametre K. D. B. to your Equmoctiall, then de⸗ 
uide each halle of vour Equinoctiall circle A. O. on each fide 
of. D. O. into 12. equali parts, which make in the whole 
24. Alt which done, laying a rule on each ofthoſe 24. parts 
ol vour E quinoctiall from his Centre D, 02 at leaſt on ſo 
many of them as will fit, vou chall thereby croſſe 02 make 
notes in the touchline, via. T. U. 4c. on the caſt ſideof 
B. and X. Y. Z. 293. and 4. on the weſt ſide: Laſtly laying a 
rule from the dyals centre G. on euer ot thoſe notes in þ 
touchline, vou ſhall thereby dzaw all the hoe lines of vour 
dall, and number them fromthe 12 of tlocke line G. B. in 
oꝛder, as in this figure you ſc done, and whereas the line D. 
4. will run from þ E quinoctiall centre D. a verꝝ great way 
befo2e he croſſe the touchline, by which croſſing the how2ze 
line G.. ſhould be dzawne on pour dpall, vou ſhall ſet W. 
2. in O. D. either halfea third oz a quarter of O. D. alſo 
ſet O. 1. in O. G.atcoꝛdingly either halſe a third, oꝛ a quar⸗ 
ter of O. G, both which in this figure J haue ſet at Þ quar- 
ter of each, becauſe that fitteth beſt, then extend . P, par⸗ 
rallell to D.. till it croſſe the touchline P. Q. at . then 
extend 1. M. Laſtiy vou ſhall dzawyonr how2e line G.. 
parrallell to 1. P. ſo is G.. trueip placed, though. D. 42 


be not extended. 
G3 When 
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When all is done, pou ſhall make your cocke in mettall, 
t quall to G. O. J, and plant him vety vpꝛight and plumme 
fro n the wall m the Meridian G. O. as the 9. Chapter teas 
cheth. 
Note that if you defire moꝛe honres in your dyall, you 
may dꝛaw fo2th any of theſe beyond G. to the emycirele K. 
E. but on vpꝛight walles, theſe will ſuffice.  - - 


CHAaP2T. 
How in any Oblique latitude te make a dyall to any recli- 
ning or inclining plaine, that wryeth or declineth from 
che north or ſouth. 


Tis ſhewed in the 19. Chapter, that of all reclining and 
inclining plaines that w2y aſide from the noꝛth oz ſouth, 
their Meridian and 12 ot clocke line doe de fled each from 
other, and both from the line of reclination: when as there⸗ 
fo:e pou are to make a dpall to any reclining 92 inclining 
plaine whatſoeuer admit the plaine R. M. of the 7. Chap. 
reclining noꝛth ward 23. degrees, and declining 20. degrees; 
weſtwatds. Firſt you ſhall dꝛaw thereon the Hortaontall 
line G. H. + the line of reclination R.. as there is taught. 
although we haue here no nee to vie either of them. Then. 
on ſome point thereof, admit R. deſcribe your dyall circle, A. 
C. x. and in E erect a ſtile oʒ pin . Z. very plum, as the 9. 
Chapter teacheth, by which you ſhall get the Meridian at 
this plame oꝛ place fo2 the cocke, vi. N. E. as the 11. chap. 
teacheth, which Meri dian R. E. vou. ſhall accoꝛding to the 
note in the end of the 11. Chapter finde to extend vnder p. 
Horizontal line G. and thereſoꝛe be ſure that h ſouth; 
pole is eleuated aboue this plaine, which done, then iuſt at 
1 2, of clocke. holding a thꝛead and piummet bet werne the 
Dunne and this plaine you Mall moue it to and fro, till the 
ſuade croſſe at the point u and thereby d2zaw the 12. of clocke 
une R. D as the 19. chapter teacheth, vnder the Horizon - 
tall line G. : alſo foꝛ the Meridian line of the plaine, and 
this 
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this muſt fal both one way, and the angle O. R. E. includen 
by them, is in the 2. Boke called the angle of dellea ion 


ts 


| 1 p 

e | — AI 
| Which two lines, R. E. and R. O. fo planted, then e⸗ 
te redinga Quadrant in the Meridian R. E. pon ſhj ul, as the 
12. Chap. teacheth, get the Meridian altitude of the Dun, 
d where rou ſhall allo finde the ring ofthe Quadrant turned 


{s: 
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to the No2th, which argueth the Douth pole to be eleuated, 
as in the 13. Chapter was noted, by which Meridian alti⸗ 
tude had, pou ſhall obtaine the eleuacion of the pole, ifthere 
be anp, as the . Chaptet teacheth: fo2 ſome of theſe fall 
cut to be right Horizons, andhaueno eleuacion at all as in 
the next Chapter will appeare: but admit here you find the 
South pole elevated 13. degrees, o. minutes. 

Theſe had, the dpall is as eaſily made as any of the o⸗ 
ther: Thus you ſhall on the point of croſſing of pour dpall 
circle N. C. B. with the Meridian A. E. viz. on C. extend 
pour touch line . Q. ſquare to R. E. croſſing the 12. of 
clocke line B. O, at B. then ſet J. in C. . ſo many degrees 
from C. as the poles cleuation is, viz. 13. degrees, 30. mi⸗ 
nutes, and extend the line R. J. cutting the touchline C. Q. 
at Y. ſo is n. C. P. the true patterne ofthe Cocke of this dy. 
all, to be made in mettall and erected plum in R. C. when 
the dpall is made. 

Chen from C. extend your compaſſe till it onely touch 
N. J. which will be at N. and with that width C. N. cut off 
C. R. at D. then on D. with the ſame. width D. C. deſcribe 
B. and thereby dꝛaw a D:anverps B. D. . to your Equinos 
tial circle,then deuide each halle of pour Equinoctiall circle 
on each ſide of B. D. L. into 12. equall parts, and bya rule 
laid from D. on as many of thoſe parts as ſhall be nedfull, 
you thall ſet notes in the Touch⸗line p Q. Laſtly by a rule 
laid from . op euer of thoſe notes of B. Q. ſo made, pon 
ſhall ffrike foꝛth all the holes foz pour dpall, as in this fis 
gute you ſœ, viz. A. 1. Bot. B. 7. A. 4. A. . A. 6. © Be 7. 
on the call ſide of the 12. of clocke line, K. B. and R. 1 1. RA. 
10. A. . and B. 8, on the welt ſide: and becauſe tome recli⸗ 
ning dyals may chew as many how2es as the Horizon 
dall: therefoze J haue dꝛawen fozth the howꝛe⸗ lines 7. R. 
6. A. and 8. N. foz 8. ofctocke at night, and 6. 7. in the 


moꝛzning. 
Chap. 22. 


Car 1 
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Howto make an EquinoRtiall orright Horizon dyall, * 


uiating. | X 
Ifen e Chipter, thaffuch ptainesin N 
uery latitude, as recline oꝛ incline, directly; the 


No2th 02 South, the one ol them ſtillbecommeth a full 
quinoctiall 02 right Horizon, as . N, and the dyal 

to is euen the very Horizon dyall that ferneth to 
countries that pe vnder the Equinotial without any alte. 
ration, and that the Meridian line and 12. ofclocke line in 
thoſe plaines are all one with the line ofreclination ; But 
now youthall vnderſtand in the very like ſozf, that at ene⸗ 
ry wꝛying afide oꝛ declination froin the Nozth'02 Donth, 


there may one reclining plaine happen ta be alſo an, Equi- 
26. chapter ſhall manifeſt) that is fo ſay, though ** eri- 
dian his 12. of clocke line. and his line ahead tene i 
th2ee differ from other, as in the laſt dyall = | | 
from the line of retlination, lie as in that dyall it did, b | 
the 12. of Tlocke line tall deuiate and not \deflect from 

the Meridian, that is to ſay, hee ſhall be moued 2 

is eaſily knowne, as in the laſt Chapter is ſaid, faz woꝛ⸗ 
king, as inthe 13. Chapter is taught, you ſhall r 
ther pole eleuated aboue it. 


noctiall oz right Horizon plaine deutafing( as the 2. Boke 
Yet did, 
in another kinde . The 1 indeede he 
parralle!! vnto him, and make no angle dſuch | 
Aplaine as this is, alwaien ha no cleuacion, an thereby 
When as therefoze you arts habe advall, toſuch lie, 


cliying 02 inclining plaine, declin A. B. here | 
ſenfeth, whole reclination from the Zenith line . — 3 
mit to be 30. degrees, and withall from 


the ſouth 4 3.degrgs, 1 ;. minutes, in this firſt boke | 
wereſpect neither ofdoth, you thereon his 
of reclination x. 


Horizontall lng N. G. UW, nd 


G. Y. 


*”Sf we 7 et ee) Lo. er: of On os OY. 


rt Chapter 
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ſquare at G, as the fi 
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teacheth. Then by the ninth chapter ere on G. a ſtile 02 
wyer, very plumme vpꝛight, iuſt of that length as vou ins 
tend the height of your Dyals cocke to bez viz. G. Z. by 
helpe of which, vou ſhal dzaw the Meridian of the plaine G. 
T, as the 1 1. Chapter teacheth : And hitherto we differ not 
from the laſt Chapter. Then ſet D. O. in G. T. equall to 
G. Z. and thꝛough O. extend a line. . O. Q. croſſing the 
Meridian, G. O. T. ſquare on O, which line P. Q. "Tall 
be your touch-line. Then on D. with D. O. deſcribe your 
Equinoctiall circle, P. O. , touching the line B. Q. at 
O. Now all the ſkill is to know where to begin to diuide 
P. O. H. into his 24. equall parts. | 

Which to do, you ſhall iuſt at twelue ofclocke , the Sun 
ſhining, watch where p top of y lhade of Þ tile G. Z. ligbteth 
on this plaine, which admit you find at D. Then thꝛough 
this point S. you ſhall dꝛaw a line parrallell to the Meridi- 
an G. T. croſſing the touch-line, P. Q at F: J ſay, this 
line F. ©. is the twelue of clocke line to this Dyall dewta- 


* 
IS 


the reclining and declining of the plaine. Lay therefo2e a 
nige on D. and F. and thereby dꝛaw a Dyametre M. D. 


{0 pour EquuuoRial, Then diuide the two Semi- circle of | 


5 r Equinoctial, each int 12. egualt parts, and by thep 
o2 as many of them as ſhalt be needefull, and a rule aß 
from D. make notes in the touch⸗line d. A. by whit 


notes you ſhall dꝛaw all the hower⸗ lines ol your Dpall par⸗ 


rallell to the Meridian G. O. Chen ſet numbers vnto them, 
and ſet on your cocke, which maſt be a long ſquare plat 
plamme erected in G. O. equall in length to it, t ot hei 
equall to D. O. oꝛ by G. Z, as by this figure you may 


but ſome vſe onely the ſfile G. E. foz the cocke, euere man 


aghe — N. ; 


—_— — = ———— > — I | 
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ted from O. where his place ſhouldbe vnto F. by reaſon or 
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How to make the Eaſt and Weſt wall Dyals in any Oblique 
Horizon or Latitude. 
12 all Oblique Latitudes, the Dpall to the Eaſt,4+ Meſt 
walles, are no other but the E quinoctiall oz right Hori- 
æon Dyall, deuiating iuſt 90. degrees, which amounteth to 
iuſt fire howers: and therefoze the cocke alwaies ſtandeth 
firehowers from the twelue of clocke line, which being a 
thing ſo certaine they are in enery Latiude moze eafily to 
be made then any other deuiating right Horizon Dyall : fo; 
being the deviation is alwaies 90. degre&s giuen, and that 
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the plaine of theſe two walles, do in enery Latitude lye in 
the plaine of the Meridian circle of the Horizon; therefoze 
euerp line dzawen thereon is a Meridian, but the Horizon- 
tall line it ſelfe is inderde both the Horizontal Meridian, and 
the Meridian of the wall, and aboue that line, the Axtree⸗ 
line muſt of neceſſity be eleuated ſa much as the Latitude of 
the place tommeth to, which with vs is 1. degrees, ;. mi⸗ 
nutes. 

CThereloꝛe when vou come to an Caft wall, firſt dꝛawe 
thereon the Verticall line A. G. B. and the Horizontal line 
C. G. D, as the ſith chapter teacheth, croſſing each other 
ſquare at G. Then on G. opening pour compaſſe towards 
the Nozth, deſcribe an Arch cutting A. G. at F. and D. G. 
at E. So is F. G. E. a quadrant. Then ſet E. H. in E. J. 
ſo many degrees as your Latitude, oꝛ poles eleuation gotten 
by the 13. Chapter commeth vnto, which fo2 vs here at 
Reading is 5 1. degrees, 3. minutes: Then dꝛaw the line 
H. G. L, the ſame J ſay, muſt neeves be the Artree line of 
the woꝛld, eleuated acco2ding to the Arch H. E. aboue D. 
the Nozth end ok our Meridian line C. D. Then croſſe that 
Meridian H. &. L. with J. G. R. which line J. G. . muff 
needs lye in the plaine of the Equinoctiall cirkle, by the firſt 
Chapter, becauſe it croſſeth the Axfree L. H. ſquare: Then 
dꝛaw Y. D. parralell to J. B. of ſuch width from J. R. as 
vou meane pour diall hall be of: Then ſet K. in B. G. L. as 
farre from G. as yon meane the height of pour dials cocks 
G. Z. ſhall be, and thereon deſcribe your Equinoctiall ſemi⸗ 
title . G. Q, accozding to the reaſon of the third Thaps 
ter, vnto which cirkle J. G. N. ſhall be the touch⸗line. 
Chen dꝛaw the diametre P. L. N. parralell to J. G. , and 
deuide . G. N. into twelue equall parts, thzough euery 
of which twelue parts, from L. extend lines to croſſe the 
touch · line J. G. A, as yon ſte L. J, and L. N, and L. Q, and 
L. P, and l. O. ec. Laſtly by euery of thoſe croſſings Þ. O. 
G. T. N. M.. and R. d2aw lines parralell to G. , but 


All des t off b B. and D. and th le 
compzehended oz cu eI D iy, Y — 
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ſhall be the hower⸗lines ok this diall , of which the m_ 
line G. S. wherein the cocke O. Z. muſt ſtand, ſhall 

of clocke in the mozning, by which you may — — 

the other howers, as here you ſee. The cocke mu 8. D — 

ſquare plate, ereded in G. O. in length equall to O. 

in height equall to G. L. 


Note that a quadꝛant of the Equinoctiall, viz! S. A. 
might haue ſufficed to make this diall, by franſferring the 
notes G. O. and G. P. equall to G. T. and G. U: fo2 thole 
two ſerue foꝛ 4. and ;. of clocke in the moꝛning, the relf of 
that ſide are ſuperflugus in our country, becauſe the Dunne 
neuer riſeth with vs much befaze 4. of clocke. 

Behold here alſo the Meſt wall diall naked made in all 
reſpects, like the other vice verſa, in ſo much that the backe 
ſide of the patterne of the Caſt diall befoze made in paper 
ſerueth the Weſt wall beeing applied thereto, ſo that the 
Verticall line A. G. B. hang perpendicular oz enen with a 
plumme line, but that you mut change the 2 


Daerr 
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to the hower⸗ lines: foz here the tocke ſtandeth af ſire af 
night, and neither ol theſe two dials can haue 12. of clocke, 
becauſe then the ſhave of the cocke becommeth inũnit par⸗ 
ralell fo the wall, and vaniſheth away, 


CHAP. 243 


Of making Dials to all North declining plaines , as well 
vpright as reclining or inclining. 


| Nall No2th declining plaines, vou tan neuer in many of 
them take the Meridian altituds of the Sunne, as the 1: 
Chapter teacheth: becauſe the Sunnecommeth not about 
to their Meridian. And in ſome of them alſo that in- 
tline towards the South, the @unne being in the Peridis 
an, either appeareth not to them at all, hauing but onely 
two o2 th howsrs at moꝛne and euen , like the Nozty 
diall in the 17. Chapter, ozat leaſt but in ſome part ofthe 
yeare, whiles the Dun is in the loweſt ſignes in the winter 
quarter, which happily might bꝛeed ſome difficulty to pong 
pꝛactiſers. 

J haue therefoze thought god to let them vnderſtand. 
that the ſelfe ſame dyall made to any retlining plaine, will 
ſerus to his vnderface oꝛ inclining plaine, but turned vpſide 
downe, and the numbers (et to the ho wers altered accoz⸗ 
dingly: As foz example. The dpall to the vpperface of the re⸗ 
clining plaine T. O. of the 14. Chapter, being but turned 
about (cocke and all the vpſide do wnwards ) will ſerue fo the 
inclining plaine of his vnderface, altering onely the num⸗ 
bers ſet to the howres, viz. that which in the one is 12. of 
clock at none, mut in the other be 12. of clocke at midnight, 
as you ſie there D. &, whoſe inclination is equall to the ins 
clination ofthe vnder face of T. O. Wes 0 

Wherefoze ſeeing enery plaine hath two faces, make al⸗ 
waies pour dyal on paper,to the vppermoſt face, as befo2e 
bath bin taught, and then turning the patterne about befoze 


vou 
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von ſet to the numbers fo; the howers,the ſame Hallſerng 
fo2 the vnverface.And ifyourreclining plaine do alſo declins; 
then will pour patterne ſerue fo2 fowꝛe dyalles ,as f your 
reclining plaine do decline Caſt, the patterne turned abaut 
ſerueth to his inclining plaine, as befoꝛe is ſaid, and the backe 
ſide of the ſame patterne (the paper being oyled o2 pꝛcked 
thꝛouah) mill ſerue pou to the like reclination and inclinati⸗ 
on declining as much Meſt. Ar this may not ſufice reſozte 
to the. Booke: wherein euer thinge you ſhall be moze cu⸗ 
riduſip ſatiſfled. 


C 11 A . 257 


Of ſundiy accidents that may ſtumble a 
young dyal maker. 


Vꝛſtwhen the eleuation 02 cockes height of any wall oz 

plaine falleth out to be very ſmal. as in this figure, being 
a dyal to a Mural plaine w2ping from the South 7 5. degrees 
towards the Uleft. Then will O. D. the Semi-diametrre of 
the EquinoQall circle . O N. be ſo ſhozt, that hardly can 
that circle be denided iuſtly into 24. equall parts, much leite 
enery parte into quarters, as theendeof the2>. Chapter 
keacheth , 

To remidy this, you ſhall on D. the centry of your Equi⸗ 
noctial circle M. O. N. diſcribe a conſentricke circle, as large 
as pou liſte, and then denide him into 24+. parts,by which 
parts lynes extended from D. the common tentry ſhall both 
deulde the Equinoctiall circle M. ©, H. iuſtly, and alſo 
croſſe the touchline . D. Q. exactly. 

Secondly in all dyals to ſuch plaines, the hower linesgrow. 
ſo exceeding neere together, that except the dyal be huge they, 
Will hardly ſerue to god vſe. 

To remedy that, vou ſhal extende the hower lines aareat 
way beyond the dyall circleC. O. V, and then tut them off - 
and the cocke withall, with along ſquare,as E. I. in 1 
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it ſhew almoſt like the right Horizon diallofthe 
1 foz the hower lines will be almoſt par⸗ 


ralell. 


A Murall Dyal 
declining trom 
the South, 75. 
degrees tor 

wards the Welt 
his angle of de- 
Hection 37. 10 


degrees, bis &. 


EE Ie uation ot 


cuckes biggt Je 
+ degrees, 


Thirdlp. when any dyallis made, you may cut of the 
bower⸗ lines, and the cocke with a leſſer circle then the dyall 
tirtcie C. O. B. either concentricke therefo, oꝛ elſe with an 
ercentricke circle, as here vou ſæ N. J, and fo make a dtall 
leſle then the circle C. D. B. by which pou framed it: Oz 
by extending the hower⸗ lines vou may cut them off, either 
with a greaterconcen*ricke circle, and ſo make a bigger diall 
tuen C. ©. H. oʒ elſe yon may tut them off with a ſquare 02 
triangle, oꝛ any other fozme pou t) inke fit. 


I CHAP» 


CA 
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CuaPs 26. 


How to faſten in the Cocke of any 
diall when it is made. 


fa dyall be made in mettall the Cocke may be ſodered on is 
'Lozryueted, and ow wod nailed, and one ſtone a ſure way 


BET South wall 
* all whcre > 
latitude 1s 
15 » degrees 40. 

nunutes. 


; 
*: 


* ä 4 
: - 


Pp: 4 


is to poꝛe in hot lead into p channel, but when the ſkone is ,. 
fired in any vpꝛight wall, then cannot the hot lead be fitly pla 


poed 
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pwzed inz and there foꝛe firſt J pꝛactiſed to faſten it with Sts 
mon made of ware t Roſen, bat that pꝛoued ſtarke naught; 
fo: the weather rotteth the S mon in ſhozte time and mas 
keth it of no fozce, The beſt way, which at laſt J found, is 
with mozter made ol ſtone⸗lime 8 fine ſand,fo2lecked lung 
is oklittle ſtrength. 

But firſt let your Cocke M. H. G. be made of god thick 
bꝛaſſe plate oꝛ elſe of pꝛon. And vnto his baſe line M. H. 
vou ſhall allowe a bꝛedth of ſome pnche fo2 a fote to your 
Cocke, to be let into the ſfone, as K. AJ. I. H. then with a 
file, ſlit downe th2e notches in this fote at either end, viz. 
betweene K. and O. and J. and L. each notch to be halle 
inche aſunder and better. Do haue pou at each end ther terth 
like the teeth of a ſalw but that they are ſquare let theſe teeth 
be bent aſide, ſome one way ſome another, as in the teeth of 
a ſaw is vſed, the reſidue of the fate bertwerne L. and O. 
to remaine leuell with the plaine ofthe Cocke. 

Then grate 02 groue in a channell ſo depe into the fone 
as this ſote M. l. in the line where this Cocke muſt ſtand, 
which done pou ſhall vndermine the bottom of the channel, 
an both ſides to make it wider there then aboue, fo the ſaid 
teeth to catch hold in. This channell mult be ſo much lon⸗ 
ger then pour Cocks baſe M. H. by fo much as K. O. is, the 
which ſpace K. O. and alſo a ſpace fo2 L. I. you ſhall make 
as wide at the top as at the bottome, to the end you may by 
them two wide places, K. O. and L. I. let in the ſaid teeth 
of the Cocke into the bottome of the channell M. H. and 
then the Cocke, muſt be dꝛiuen with a light hamer, till his 
baſeline M. H. fit euen w the Semidiametre, M. ., fo ſhal 
the teeth hold faſt within the arous of the ſtone, in manner 
ol a doues taple that iopners vie. 

Allthinas thus fitted, then fill the channell being well 
clenſed from duff, with the foꝛeſaid moꝛter not made oner 
ſtiffe, fo2 the ſtone will dꝛy it in too ſaſt,and then th ꝛuſt in 
pour Cocke downe to the bottome and dꝛiue him iuſt to his 
place, as afozeſaid, then with a knife ſmwth that ſquiſeth 

12 fozth 
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fo2th and make all plaine. Laſtly to faſten him the moꝛe ſurt 
vou ſhall wedge him in with thin Oiſter⸗ſhels dꝛiuen ins 
to the channell ons both ſides, but ſo that alwates pou guide 
pour Cocke by the helpe of a ſetting ſquier, ſo applied that 
he may ſtand iuſtly perpendicular oꝛ plum from the wall, 
as the 9. Chapter teacheth, and if he leune any wap, then 
dꝛiue pour Dilter-ſhels the moꝛe on the contrary ſide, till 
he come euen with the ſquier, but beware pou deiue no Oil⸗ 

ter-ſhelles vppon the teeth, leaſt you vnbend them: 

Note that ifyour dyall be large, vou Hall make 
two teeth mozein the middle of the Cocks 
baſe, to be let into the channell 
as the other. 


The End of the firſt Booke. 


Jo 
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THE A RT OF D- 
ALLING. 


The ſecond part, teacheth by a more 


Artificiall way to make Dyals, not onely to all 
Horizons, walles, or other olaincs, howſocucr decli- 
ning, reclining, or inclining: but alſo to con- 
caue and conuex plaines, and to ſet the 12, 
ſignes and the howres of any other 
country in any dyall, and many o- 
ther things to the ſame 
Art appertaining. 


—_—_ 


Wrought by diverſe newe conceites of the Author, neuer 
yet extant by any other, 


C HAP. I, 
How ſpeedily with rule and compaſſe to makean angle, 
containing any degrees aſſigned, or to get the degrees of 


any angle made, 
875 


2 


Mr 


A the firff part, J haue as J pzomb 


\ 

C| 
\A\_D 
A 


ſed, taught mechanicaily, as it were 
. to make all Dyals after the glaineſt 

aͤn inſtrumtt pꝛepared foz that pur⸗ 
pole. as the firſt Boke 4. Chapter 

wil teach to perſoꝛme the ſame moſt 
artificially, and that without bcipe 


way wit h helpe ofa quadzant,and of 
A teacheth : But in this ſecond part J 
I 3 of 
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of quadꝛant 02 any inſtrument other then your rule and 
compaſſe, which allo fo2 the firſt way muſt be had: becauſe 
inſtruments are either comberſome to carie, oꝛ not at hand 
when we vcede them: pea though you haue neither rulenoz 
compaſſe about you, and ſhonldbe requeſted to malie a dy⸗ 
all in any place as you trauell, J will pet ſhew 1 
you meanes, as followeth, to get notes ſuffici⸗ 
ent to make the dyall by when pou come home, 
where pour rule and compaiſe are, and after ſend 
it to the place as J oiten did. 

A man of Art J know map eaſily perfoꝛme a- 
ny actions Mathematicall with his rule t com- 
paſſe : but ſoꝛ this action it ſhall be ſufficient fo: 
the learners onely to know how ſpeedily with 
rule and compaſſe to make an angle co.itaining 
any number of degrees aſſigned, oz of any angle 
made to know the degrees : fo2 which purpoſe .it 
were very awd that pou had a Sexcans of a circle 
deſcribed on peur rule, and dinided into . de 
grees, as here pou ſee A. B. on the rule F. F. fo; 
the coꝛd of 60. degrees, vir. A. . B. is alwaies 
equall to the ſemy Dyametre of the circle. 

But 702 want ot that readineſſe on pour rule, 
open your compaſſe to any fit width, when occa- 
ſion ſetrueth, and therewith on ſome point as 3. 
deſcribe an arch of a circle, and then your com- 
paſſe vnlt:irred, make two markes therein, as 
D. and C. and dꝛaw 4. D. and A. C. and C. D, 
now is A. D. a2 A. C. pour ſemy Dvametre, and | 
the tod C. D cquall foeithec ofthem, and the 
arch C. D. hall confaine int Co. degrees, then 
onen your com paſle at a venture, to ſomewhat 
moꝛe then halle C. D, therewith on C. and D. 


— 
—— — — 


- 


deſcribe two arches. croſſing without C. D. at 
G, andertend 4. G. cutting D. C. at E. ſo ſhall 
D. E. and C. E. be equall, and either of them 
E 
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at M. and N, then deuide N. L. inta 10. equall part 
are you pzepared- 


B 


N 
W 


— 


A 


Now if you deſire an angle. admit of 4. degrs firſt 
fake in pour compaſſe theſemy Dyametre, A. D, ca the co20 


H 


C. D. from this quadꝛant, o2 from pour Sextans, ond ther⸗ 
with on H. deſcribe an arch, as . L, then dꝛaw the line H, 
I. then pitching one foote of your compaſſe in M. thence 
extend the other to the fourth dumfion oz degree beyond N, 
ſo haue pou 14. degrees: foz M. N. is 10. (et them in this 
arch I. L. viz. I. K. and dzaw H. K. (0 is J. Hl. K. an angle 
of Ia. degrees deſired, if 20, degrees be defired, then E. N. 
o2 M. D. doe ſerue, it 20. then E. D. ozE ,C,if 40. then, C. 
M, if o. then C. N, and ſo of any other. 


CHAP. 24 


65 


30. degrees , therefoze if vou doe ſet C. B. beyond C, equall 
to C. E. oz E. D, and d2aw A. B, ſo haue you a quadzant 
A. B. D. quickly made, then deuide D. E. into thꝛe parts 
s, ſo 


0 
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Cu Ak. 2. 
Howto get the declination of the Sunne by rule and com- 
paſſe, and help of an Almanacke. 


He declination ofthe © is of great vſe fo2 many purpo⸗ 
ſes, and what it is, J haue ſhewed! in the 1. Boke, 
chapter. In which Boke it did help vs to y poles eleuation 
, Aaboneany walo2plaine without reſpect either of his declina⸗ 
fionozreclination, as in the firſt Boke,1 2.4 : 3 Chapters, 
here it ſhal help vs to get any wal oz plains declination from 

the Nozth oꝛ South, 


Cuar," 


60 


% D = 
1 
But betauſe we will not be tycd to the inſtrument ol p 1. 
6 boke. 4.chapter, oꝛ any other you ſhall take. any common 
Almanacke,there thall pou finde oa what day of each mo⸗ 
neth the ® entereth enerp of the 1 - . fignes, then reckon fo2 
enery day after, till pou come to pour day deftred, one des 
ge and ſo many degrees of that ſigne, you may ſay v the 
Sunne is in that dap ſuſfictent fo2 this purpoſe : Pea ra- 
ther then kalle iH an Almanacke be wanting, a man map do 
it 
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it by heart, beeanſe the Sun entreth euery ſigne about the 
11. 02 12. day of each moneth, ſpecially either ſire wakes 
befoze Pidſummer,o2 3. werkes after: fo then the o being 
in his ſommer Solſtice varieth not his declination . mi⸗ 
nutes ofa degree in thzee daies,and then is the belt time foz 
this action. _ 

Foz example the 2.of Auguſt, 1504. fo2the dyall on S. 
Laurence Church wall in Reading, in the 1. Boke, 13. 
Chapter mentioned, A found by an Almanack thatþ Dun 
entred into on the 1-2, day of July, and there from that 
13. of Julp, ko the 2 of Auguſt, þ | tell 20, dates, A conclu⸗ 
ded therefoze the Sunne was then 20. degrees in +, this 
done, then A deſcribed a Zodiacke circle A. C. B. D. and 
croſſed it with two Dyametres ſquare ,A,G.B, and C. G. 
D. deuidingit into 4. Quadtants, and then each Quadrant 
put into th: equalt parts ſo haue wee 12. parts fo; : 12. 
ſignes to begin at A 4 69. at C. C at B. f at C. teſt 
in oꝛder. Then J ſet A. H. in A. C. and B. O. in B. D. each 
containing 23. degrees ; foꝛ the Dunnes greateſt declma⸗ 
tion, and dꝛaw the Dyametre H. G. O. which foz this pur⸗ 
poſe repꝛeſenteth the eclypticke. 4 

All which done, J ſ&ke in that circle the figne Leo, any 
therein at the 70. degrees J ſet I. then J dꝛaw the line 
I, K. P. parrallell to A. B. cutting D. C. at K, then J ſet 
G. M. in G. H. equall to G. K. Laſtly I dꝛaw the line M. 

N. parrallell to A. B. cutting A. C. at N. I ſap that A. 

N. is pᷣ Sunnes declination ſought, which as the 1. Chap. 
teacheth, ſhall be found to be /. degrees, and that Nozth- 
wards, becauſe - is a No2th ſigne, as in the 1. boke » 
Chapter is ſhewed Note that you may perfozme the P 
whole by one Quadrant, as A. G. C. if pou ſet the whole 

12, Characters therein, numbzed twiſe bpwards e downe⸗ 
wards. 


Chip 3, 
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CHAP: 2. 
To performe the ſame another way, by a newer conceit of 
the Author, 


Auing gotten the Sunnes place and planted it in the 

4 Zodyacke circle, A. C. E. P. at I. and dꝛawne the 
etliptick O. G. N, as in the laſt chapter you tall then extend 
the line A. ST 
I, cutting y 
line C. D. 
at K. then 
extend O. 
K. to tut p (TT TTL 
circle at v. V- 7 2 
t H. K. to 
cut it at X. = 
now marke 
which is þ 
bigger ofH. 
v. 02 OK. 
which here 
is O. X, ſet 
thcrefoze * > 
O. W. in | 
O. X. equall to H. v. then deuide W. X. in halfe at V. 
AI ſay that now B. W. is the declination ſought, which by 
the 1. Chapter you ſhall finde to be 2 5-degrees, as befoze, 
and that noꝛthwards from B. G. A. which here repzeſen⸗ 
teth the Equinoctiall. | 

But if the degrer of Þ had bene betweene © and *, viz. 
in the ſempcircle B. D. A, then will your wozking be all 
vnder the line B. A. and the declination gotten, is ſouth⸗ 
wards, 


Chap. 4. 
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CHAP. 4. 
How to take the altitude of the Sunne without Inſtru- 


ment. 


Ake a trencher oꝛ any lmple boꝛds end, of what faſhi⸗ 
on ſoeuer, ſuch as vou can get, make therein two 
pꝛickes, as A. and B. then knocke in apinne, naile oꝛ ſhozt 
wyer in the one point A. plumme vpzight hang thereon a 
th:ed with a key oz fone 02a tile ſhard in ſtd of a plums 
met: then lift vp this bo2d towards 

the Sun till the ſhade ol the pin at A. 
come direalp on the point B. there 

marke a point, viz. E. directly vn⸗ 
der the thzed. Then take out pour 
pinne at A. and carry home pour ſoꝛ⸗ 
ry boꝛd with his thꝛer points, A. B. 
and E. there with pour rule + com⸗ 
paſſe dꝛaw the lines A. B. and A. E. and make a Quadrant 
B. A. F, as the 1 Chapter teacheth, ſo ſhall the angle E. 
A F. by your altitude deſired. D2 elſe you might haue pin⸗ 
ned the trencher oz boꝛd into a ſhete of paper,+ ſo wzought 
bpon the paper, and leaue your boꝛd behind, and carry home 
but the paper. | 


| CN. . 
The altitude and declination of the Sunne, had in a knowen 
latitude, how to get the Azimuth of the Sunne. 


ER. example. Admit the ſecond of Auguſt, 1604. foz the 
Dpall in the ſecond Chapter mentioned the altitude of 
the » taken in the moꝛning, to be o. degrers, gotten by the 
laſt Chapter o2 by the firſt boke tenth Chapter. Then des 
ſcribe the Semy-crrcle,ag V. A, C. on the Centre B. then 
on B. erect the Semy-dyametre B. A. ſquare to V. B. C. 
then ſet A. D. in A. C. equall to your latitude, and 2 
R 2 21. 
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B. D. then if the Sunnes declmation gotten by the ſe⸗ 
to nd 03 third Chapters ſhall be Hoꝛth as in this example it 
is, you ſhall ſet D. M. in D. 4. equall vato it, v1z. 15+ de⸗ 
grees but if it had bene South, then D. M. muſt be ſet in 
D. C, then dꝛaw the line M. X, parrallell to B. D, cutting 
. 
This done, ſet 
C. E. in C. M. 
equall to pour 
altitude gotten 
viz. z. degræs 
and dꝛaw G. 
F. partallell to 
. B., C, cats 
ting X. M. at I, 
and B. A. at 2. 
Then take the 
ſpace :. E, and 
therewith on 
B. deſcribe the 
Semy- circle K. 
N. L. Then 
from JI. extend 
aline parrallell 
to B. A. fo cut 
the Semy circle 
K. N. L, at N. 
Laſtly extend 
B. N. to cut the 
Sem y- circle V. A. C. at P. I ſay now that C. re pꝛeſenteth 
the South point of the Meridian line V. C. and therefoze 
C. p. ſhall be the Azimuth deſired, that is to ſay, the Hori- 
rontall diſtance ofthe Sunne from the South point C. at 
the inſtant pꝛopoſed. which by the firſt chapter vou ſhall 
finde fo be- 6. degrees, 02 thereabouts. 

Note that ik the ſane day, either in the mozne 02 enen, 


(which 


— — — u 
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(which times inderde are the beſt foz this pꝛactiſe) vou had 
found the altitude but 10. degrees, as C. K. and b2aw-Z. 
F. cutting 3. A. at 1. and X. M. at Q. then pꝛocteding as 
befoze, vou ſhall get Y. W. 77. degrees 4. minutes, which 
is the Dunnes Azimuth from the noꝛth point Y. but inderde 
fo2 ſouth declining Dpals, it is better to take C. v. viz. 
102 degrees, the Duns Azimuth fro the ſouth. and if von 
were willing to wozk all within the Quadrant A. B. C. then 
make the angle B. H. M. equal to 4. H. M. ſo ſhal H. M. cut i. 
F. at O. ſo is H. I. O equal to H. I. Q «ſo map you get C. W. 
in the Quadrant A. B. C. equal to V. W, befeze gotten, wher⸗ 
by C. way repꝛeſent both the Nozth and South point. 


CAP. 6. 
How ſpeedily to draw the Meridian line the Sunne 
ſhining, 


Haue in the firſt boke 11. Chapter taught to dzaw the 

Meridian line on any plaine by a dates obſeruation; but 
here wil J ſhew to do it pꝛeſently on the plain of pour Hor1- 
zon, but in this 2. boke we haue no vie of it, but onely fo; 
the Horizon Dpall. | 

Deſcribe a circle as C. P. x.. on the plaine of pour Ho- 
rizon, on his centre B. ered a ſtile oz wer plum vpꝛight, as 
the 1. boke, 9. Chapter teacheth, directing to pour Zenith, 
then either in the inozning 02 in the euening (which times 
as J haue ſaid are the fitteſt 
times to take the altitude ofthe 
Dunne, as the 4. Chapter, 92 
the 1, boke 10. Chapter teach- 
eth, which admit pon find in the 
mo2ning to be 30. degrees high, 
then mark where the ſhave of p 
ſtile cutteth the circle C. P. X. I. 
admit at L. then dꝛaw the Dya- 
metre L. B. P. which done, get 
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the Azimuth 02 Horizontal diſtante ef the Sunne from the 
Noz2th oꝛ South, as the laſt Chapt t feacheth, which admit 

vou finde 76. degttes from the South, then by the 1. chaps 
tet ſet C. ſeuthwards from P. ſa many degrees viz. 76. E 

22aw th Dvamecre v. B. C. which 7 ſay ſhal bee pour Meri. 
dian line deſtred but if the Azimuth had bene from the 
Noꝛth then muſt you haue ſet C. Noꝛth⸗wards from P. t ſo 
haue dzawne pour Meridian line, which Meridian ſo dzawn 
you may y day following ſet vp two poles directly even w 
the Sunne beaines at the very inſtant, when pou finde the 
ſhade of the ſtile 4, B. to fall vpon the line B. Y, which may 
ſtand vou in ſt&d io2 many purpoſes, 


: C HAPs 7s 
To pertorme the ſame in the night, by the pole 
{tarrc, 


TY dutermoſt itarte of Þ taile of the conſtellatid called 
Vrſammor, oz the little beate, is commonly called the 
pole - ſtarre, oꝛ CinoſurF viz, D. but the true pole of the 
woꝛld is a point inuiſible fired in the heauens, in this age 
thꝛa degrees diſtant from the pole ſtarre, viz. at &. which 
ffarre D. any man ofart will thew you fo2 the aſking: and 
in a ſtartry niaht looking No2thwards,this picture may al- 
moſt teach it you: fo: the two great ſtarres, called com⸗ 
monly the hinder wheeles of Charles. waine, but ate indeed 
the two ſoꝛe ſhoulders of the conſtellation of ra maior, 
as the nert picture eweth. I ſay thoſe tips great ffarres, 
viz A. and h. doe al aies direct to the pole ſtarre ). 
Uatch therefo: ©1014 ffarry night, when the ſtarre that 
is the Thill⸗Hoꝛſe of Charles warne.called the Alliot, viz. C. 
and the vole farre, viz. D. be directly one abone another by 
apliun line as C. D. E. Then be ſure at that time of the 
naht, they both be direaly No2th,cuen in one vyꝛight line. 
E. D. G. C. with the inuiſihle pole . wherefoꝛe by a ſquare 
bod o2 frencher, as b. then directed to them by pour epe⸗ 
beame 
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beame, vou may reddily frike out a Meridian line. 


By this meanes J did vſeto plare Horizoncall dyals as 
truly by night as by day, and moze ſpeedily. | 

Oꝛ you might then baue hanged two coꝛds made blacke, 
oꝛ erected two blacked Nai n Wa an . 


29 


NN 
My 


3 — 
C. and P. and dthen the — nee when you finde the © 
to come direc with them, pou may be ſure he is in the Me⸗ 
tidian, and then it is iuſt none 82 12. of clocke. | 
Cnaye.s, 
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How. to get the latitude or poles eleuation in any place by 


the ſtarres. 


hane in the r. Boke. : 3.chap.taught how to get the poles 
eleuation, either aboue the Horizon, oz aboue any other 
plaine bythe ſunne: bat here we teach to get that eleuati⸗ 


on by the ſtarres fo; the Horton of your abode onely, be⸗ 


cauſe that elenation and the Meridian line mult bee had, if 


you will make the Hos 


__— 


r170n dpall. 


Firſt you. ſhall pze- | 


pare a Meridian by two 


poles hanging, oz two 
poles erected, as the 6. 


2 . chapters teacheth, 


_— 


then watch in a ſtarrie 
night, till that the ſaid 
ſkarre Aliot, viz. C. come 
by eſtimation to be of e- 
qualt height with p pole 


ſtarre D. which will be 


within 6. how2es after 
the obſeruation of the 
laſt chapter wherefozc if 
then you knocke in each 
point, A. and B, of your 
bo2d in the /. chapter. a 
pin, you may take the 
height of the pole ſtarre 
D. by direcing thoſe 
pins thereunto , which 
height with vs here at 
Reading, 18 found 51. 
degrees, and about 3. 


— 


Wee 


02 40. minutes, ſo haue 
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vou the true height of the inuiſtble pole G. aboue pour Hos 
rizon E. F, becauſe enery part ofthe imagmed line D. G. C. 
is then of e quall height from E. F. 

Hou may alſo get the ſame height ofthe pole by helpe of 
any other ſtarre that you finde vader the pole, though pon 
know him not, ſo that you haue two poles, 03 two co2ds ſet 
Meridian wiſe,as the 6.x 7.chapters teacheth, and obſerut 
his altitude when hee commeth euen with the two cozds 
as well vnder the pole as aboue. 

Foz example, admit ron finde the ſtarre in the right 
ſhoulder of Vrſa minor, in the Meridian under tha 
pole at N, about 6. ofthe clocke in a winters night, which 
will be about the end of Nonember,take there his altitude, 
viz. P. N. then about 12. howzes after the ſame night, I 
which will be ſir or clocke in the moꝛning, if you watch foz 
it, you ſhall be ſure to finde him againe in your Meridian as 
boue the pole G. at M.(foz he trauelleth round about in the 
circle M. S. N. once euery 24.how2es ) there take againe his 
altitude P.M, which had, take the leſſeraltituds P. N. from þ 
greater P.M. ſo ſhall remaine the degrees of M. N. p halfe 
whereof, viz. the degrees G. N. adde now to thelefſeralti- 
tude P. N. fo ſhallremaine the degrees of P. G. the height 
ofthe pole G. aboue the Horizon E. P. F. defired. 

But if vou happen on a ſtarre ſo farre diſtant vnder the 
pole G, that in his higheſt Meridian altitude ſoꝛ ſo theſe al⸗ ö 
titudes axe called ( he get beyond the Zenith towards the | 
ſonth, then doth this rule alittle alter: foz now you muſt 
adde ſo much as your greater altitude lacketh of 90.degrees 
vnto 9 o. degrees, and take that in ſtead of the greater alti⸗ 
tude, out of which, ſubduct the leſſe, and then adde halle the 
remaine to the lefle , as beſoꝛe. 


C NA. 9. 
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CAT. 9. 
Ot che Polare and Equinoctiall, or right Horizon dyals. 


ſhewedin the c.boke, l. chapter, i̊ the dials to al Horiz6s 
# plains can be but of 3. ſoꝛts, vr, either Polare, Equino- 
ctiall,oꝛ Oblique : o fabꝛication of the two frſt, they are 
ſo eaſie, that no moꝛe can be ſaid then in the 1. Boke. 17. 
and 16. chapters is deliuered: but an ingenious p2actiſer 
map tranſſoꝛme them into diuerſe faſhions, as well con- 


* 
— 
* 


* 
0 


North. 


cans as other. Dy ſelfe once foz t hat the ſtile gfa Polare 3 
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all can be but a ſleight wier erected in the centre, did there- 
ſoꝛe in ſtead thoreofſet a ſhozt columns. and to frame the 
dyall thereto, J deſcribed a circle on the dyals centre G. 
viz. H. I. E. E. equall to the baſe of the tolumne, and then ha⸗ 
uing put the ſemy Circle C. A. D. of the dyall into 12.equall 
parts in blinde lines, as the ſaid r5. chapter teacheth, J did 
dꝛaw touchlines to the circle H. E. I. C. parrallelt to 
blinde how2e line, which doeſerue fo2 the how2zelines or 
dyall, and ſet numbers to them, as this figure ſheweth.,bet- 
ter then many woꝛds, as fo2 4- and . at moꝛne, they are in 
one ſtreight line with the foure and flue at euen, and ſo of 
6. and v. at night. 

Euen ſo, foz an ealt oz weſt 
wall oz any Equinoctiall oʒ tight 
Horizon dpall, if thep bee to bee 
made in tone, vou may groue a 
plaine as A. B. info the ſtone par⸗ 
rallell to the vpper plaine, C. D. 
and let the thicknes of the groue 
be the gnomon, as B. D. 

Many other ſuch like an inge⸗ 
nious pzactiſer may eaſily finde. 


Cy AP, IO, 

How in any Oblique latitude to make an Horizon dyall, or 
a dyall to any wall, or to any reclining plaine, which de- 
elineth not from the north or ſouth, by a new conceit of 
the Author. 


IT may appeare by the 1. Boke, 14. and 1. chapters. 5 
in all Obhque dpals that decline not. two things muſt be 
had befoze vou tan make the dyall, viz. the Meridian 02 12. 
of clocke line, wherein the cocke mult ſtand, and the eleua- 

tion ofthe cocke aboue the ſame line. 
In cuerr latitude there ca i be but two walles that de⸗ 
tline not, viz. the noꝛth and ſouth walles in them, (vea and 
L 2 1 in 
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in an other plum erected walles oz plaines) the perpendi⸗ 
cularo2 Vertical line. is alſo Þ Meridian o2 twelue of clock 
line, and therein the cock muſt ſtand, and in thoſe two the 
height e2 elevation of the cocke is alwaies cerfaine, ſo 
many degrees as the latitude wanteth of 90. degrees. And 
fo2 all reclining oꝛ inclining plaines, that decline not the 
line of reclination o2 inclination is their Meridian and ling 
fo2 the cocke : as fo2 theircockes eleaation, the 1, boke 14. 
Chapter teacheth reavily to get the ſame. 

Seeing therefoze the maner of making of all theſe arg 
all aſter one, we will herre pzoced to make an Hormon Dys 
all to our latitude here at Reading. Yauing therefoze a 
plain placed leuel w the Horizon, as the 1,boke . Chapter 
teacheth,you ſhal firſt plant thereon your Meridian line A, 
C. E. as Þ 5.02 /. chapters teacheth, and therein point C. foz 
the Centre of your Dyall, and thereon deſcribe a circle foz 
pour Dpal, viz.A.X.E.W.cuttingyour Meridian A. E. at A. 
E. then ctoſſe it ſquare with Þ taſt line oz Dyamerre X. C. 
W. Let E. be Ro2th, A. South Xx. Eaſt;e W. Meſt. Then 
ſet EK. H. in E. X. equal to the latitude, which with vs is 1. 
degrees 40. minutes, which vou mull get by the 8, chapter, 
92 by the 1. boke 13.thapter, and extend C. H. then from 
E. extend E.. perpendicular to E. A. croſſing C,H.ertended 
at I. ſo is E. I. the height of pour cocke aboue C. E. and C. 
E. I. the iuſt patterne fo2 your cocke. 

Which done, ſet W. D. in W. E. and A. B. in A. W. each 
equall to E. H. your tockes eleuation, then extend 5 lines 
X. D. cutting C. E at O. 4 X. B. cutting A. C, at F. Then 
from X. extende a line to croſſe C. A. at G. ſo that it make 
with X. F. an angle, F. Xx. G. equall to C. X. F. as the firſt 
chapter teacheth. Laſtly from G. extend pour compaſſe to 
N. 02 W. and there with deſcribe the ercentricke XO. 
W, which it yon haue w2ought trulp, ſhall iuſtly cut þ point 
O, let this be the firſt part. 8 

Being thus p2epared, diuide now the two quarters of 
pour Dyallcirele N. E, and E. D. W. each with x. 

to 
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the excentricke arch X.O, W. inta 
d on each five of O. with g. paints 


Cuar io. 


12. bnequal parts mare 


South, 


} — 1 — ; 
P. QR. S. and T. Then laying a tuler from F. on euery ot 
thoſe vnequalt parts of X. O. W. extende blinde lines from 
F. which ſhall crofſe the Quadrant X. E. at 1.3, 5. 4. and g. 
and the Quadrant E. W. at 7. 8. 1 11, Which paints 
3 0 
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ofcrofſing with X. E. W. do limit the width of euerp of the 
c howers, anſwerable tu thoſe numbers ſet to, where⸗ 
foze it from your Dpals centre C. you extend lines to thoſe 
points, as here pou ſee done, your Dpall is made. The 4. 
At moꝛne arc had by extending the 4. and 5. af euen, t 
ſo fo2 6. and 7. at niaht: foʒ indeede in all Oblique Dyals 
that decline not, by one quatter vou map deſcribe the whole, 
as the 1 beaver; chapter no teth. 

It pou will nike the — No2th w all Dyal by this 
tonceite, the plupime line is your Meridian oꝛ place foz the 
tocke. Ata reclining Dpall, not declining, the line of retli⸗ 
natiou is the Meridian and ſos the South wall E. mult bee 
-placed vader the dane C: and fo2 the No2th wall aboue it 
and E. H. A, Bk /. D. malt each be the complement 

. ofthe latitude. as befoze is ſaid, which with vs is 3 8. de- 
Lb o. minutes,thereft as befoze, vato which the firft 

18 — will giue pou ſuffitient light: and foꝛ the 
recttning. the figure: af the 2 26, chapter wull dired vou 
̃ which 108p to 11S thecacke; ” 
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nos wit a ſodaine 5 to ſtrike an Horiontall line on 


e pecli, ng or 5 e 


Ad abp imply : 
Dod of what 
-> faſhion deurr, peas . 


<p: np ſozry AI ke 
HE weſghk, | 
pierce at tach endan 


= holt as A. FR” t in⸗ 7 . 
to tach hole put a | ] 
ſho it pin, th wifh a" * | vio; 22 | EP \\ 
thazed of ſom length _ | 
faſtened alſo to each hole; jan} GH on C. tryangie⸗wite, 
as 4. C. B ſd that by pour bye (et ſirſt to the point A. you 
direct 


D 
JD 
D 


88 
T8 
JD 


2 


2 


. 
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« 
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direct the two pins toſome wall making there the p int D; 
Then turne about pour bod ſa hanging, that the pin B. be 
nert your ete, and there direct the pinnes againe to 5 wall, 
if now they hit on the foꝛmer point D. then haue pon a le⸗ 
uell pꝛeparen ſoꝛ this # many other god putpoſes, by which 
vou map, as the 1. Boke 7. chapter teacheth, ſtrike pour 
Horizontal line: but rf it hit not the point D, then muſt 
vou mend it by making one end ofthe Fob mene 021}07- 
ter, and try againe till it hit. 


CHAP. 12. 
How to get the Horizontall dĩſtance ofthe ſunne from the 
pole Zenith of any vpright wall, or of the Horizontall 
line of any reclining plaine. 


ſhewed in the 1. Boke. 1. 

chapter, what the pole Ze- 
nith ofany plaine is, but of a 
reclining 02 inclimng plaine, 
the poleZecnith of the plaine 
is one thing, and the pols Ze- 
nith of his Horizontall line a⸗ 
nother: The firſt is ſhewed 
by degrees ofa great circle c- 
leuated aboue the Horizon ſo 
much as the reclination commecy to, as the 23. chapter 
will appeare, ſeruing vs ſoꝛ no other vie then fo2 Equmo⸗ 
ctiall dpals deuiating, the ſecond is ſhewed by degrees of 
the Horizon circle of the ſpheare,as followeth. 

Get any ſimple boꝛd, and apply it Horizontal! wile; oz 
leuell vnto G.H. the Horizoncall line of pour wall oz plain, 
and marke two points towards each endofthe boozd that 
doe touch the wall, as C. and D, the ſet the point A. towards 
one end ofthe bo2d niere the wall. Then hold a black thzed 
and plumet in your hand, guiding it fill the ſhade of Þ ſunne 


at K. hit on 4, in which ſhade,theremarke the point B, and 
you 


Tr 
11¹ 
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vou haue done. Carie home this bum, and there dꝛaw A. E. 
parrallell to a line imagined betwene C. D. and alſo daaw 
A. B. Laſtly deſcribe a quadꝛant E. A. F. as the ſitit Chapter 
teacheth, ſo is B. A. F. the diſtance of the ſunne at K. from 
F. the pole Zenith ot the Horizoncall une E. A. oz C. D. 


CAP. 13. 
What the declination of any wall, or ul the Horizontal line 
of any reclining or inclining —— is, and ho ſpeedily 
to know whether they decline or no 


| N the firlt Boke we taught how to get all complements 
foz making dyals naturally: but ſomewhat tedious, and 
had there no vſe at all of knowing the declination of any 
plaine, becauſe the toutſe there taught, was lo downe right 
ſeruing alike to all Hor1zongs amd plaines: but in this ſecond 
part the declination muſt pꝛincipally bee had, foz by helpe 
thereof we ſhall get all other complements moze artificials 
ly and ſpeedily. 

The declination ofany vpꝛight wall, oz ofthe Horizotu 
call line of any reclining oꝛ inclining plaine is the Horizon- 
tall diſtance of the pole Zenith ofany ſuch wall oz Horizon- 
tall line from the Nozth oz Douth paint of the Horizon 
taken in the Horizon circle of the ſpheare, by the degrees 
thereof. And to know whether there be any declination oz 
no, thus doe. 

It it be fo2 a plumerected wall, dꝛaw thercon a Verticall 
line as the 1. Boke, 6.chapter teacheth, if fo2 a reclining o 
inclining plaine, dzaw thereon the line of reclination,as the 
1. Boke /. chapter teacheth,+ in either oftheſc two lines, 
erect a ile oꝛ wier very plum, as the 1. Boke, . chap.teach⸗ 
eth, then any day the ſunne ſhining iuſt at 12. of clocke, 
(which time maſt be giuen by ſome very true clocke oz dy⸗ 
all, oꝛ by the ſunnes comming euen with the Meridian line, 
ſet, as the ſir oꝛ ſeuen chapters teacheth) then J ſay iuſt at 
12. it vou — the ſhade of the file to fall iuſtly 8 Pp 

atd 
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ſaid Verticall line. oz line of reclination, then may vou bet 
ſure that wall oꝛ plane hath no detlination at all, and that 
their pol e Zenich lyeth in the very ſouth point of you Horis 
on: but this cannot be done fo2 no2th walles,becauſe their 
1* of clocke is midnight and if the ſhade af i 2.hit beſides 
thoſe lines, then be ſure there is declination, which and als 
ſo which way, theſe chapters following ſhall teach to get. 


CHAP. 1 4+ 

How any day at noone the ſunne hining, without inſtrumt 
to get the declination of any vpright wall, or ofthe Horis 
zonal line ofany reclining or 2 plaine from the 
ſouth, 


He common way heretofoze vſed to get this declinati- 

on, hath bane by helpe of a Magneticall nedle,which 
commonly varieth 11.02 12. degrets from the true Nozth oz 
South, e ſometimes laſeth the ſtrength of his touch, with 
the load⸗ſtone, oꝛ happily by meane of ſome y2onat hand 
may ſtand aw2y : all oz ſome of which commonly neglected, 
cauſed in times paſt many falſe dyals to be made: foz J pul- 
led downe one from S Laurence Church in Reading, which 
had there ſtode time out ot minde, that went th:& quarters 
of an howze falſe. | | 

Make now therefo:ze any bw2d, and apply it Horizoncall 


wiſe fo the Horizontal line of * 
your plain, viz. o G. H, mark 0 

2, points towards each end is 
that doe touch the wall, as 
pou did in ther: Chap. viz, 
C. and D. and fowards that 
end of the boꝛd fartheſt from 
the ſunne, + ſomewhat neere . 
{he plaine ſet the point A, the | MF 
iuſt at te. o clocke gotten, a⸗ 'F B 


the laſt chapter teacheth, hold a blacke thꝛed and plumet be⸗ 
Y twene 


* 
. 


pl 


7 
* 
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t wenn the \nnue and the wall mouing it tw and fro till the 
ſhade of the thꝛed fall iuſt on A, then marke the point B. iuſt 
in that ſhade. Now il on this boꝛd you dꝛawm A. E. A B. and 
A. E, as was done in the 12. chapter, then muſt A: E. needs 
repzeſent the Horizoncall line G. H, being parrallell ta it, 
and A. B. muſt ntedes be the Meridian, betauſe the n unnt 
at none is euerp dap in the Meridian circle of the pheate, 
and A. F. mult needes point to the pole Zenith of the 
Horizontall line G. E, becauſe it ſtandeth perpendiculer 
thereto, and there loꝛe the angle F. A. B. muſt niedes 
bee the declination 02 Horontall diſtance of the pole Ze⸗ 
nith F. from the ſouth point B. which was deſired : but 
this way cannot ſerue fo2 nozth declining plames, foꝛ the 
cauſein the : 2.chapter mentioned: yet becauſe all plaines 
haue two faces, you may fo2 anozth fate of any plaine take 
the dectination of the ſouth ſace, and that will ſerue if you 
change the quarters, that is to ſay, if the ſouth face decline 
eaſt, then doth the nozth face decline as much weſt, . 


connect o. 


CAA. 1 70 
How to 7 the ſame declination any time ofthe day, either 
trom the North or South, wichout Inſtrument. 


O perfo2me this, you muſk as in the 4.02 r 2. chapters 

is taught, get the altitude of the Sunne, and alſo his 
Horjzoncall diſtante both at one inſtant : fo2 thoſe two 
hall get vou the declination thus. Firft, by the altitude 
had, get the @unnes Azimuth by the 5. chapter. Then of 
the Azimuth and the diſtance, take the leſſe from the bigger, 
and the remaine ſhall euer be the declination deſired, ſs you 
do it betimes in the mo2ning fo2 eaſt declining walles: 82 
late in the eneningſo2 weft declining, becauſe thoſe two 
times ofÞ day are the beſt fo2 this action in wany reſpects; 
fo an eaſt declining wal is ealily knowne in Dummer, be- 
cauſe the Dunne wil appeare vpon him, deloze 6. ol Þ _ 
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{a the mozning, anda welt declining fo2 that the Sunne 
will hew on him after 6. at night. 

Foz example. Let vs ſuppoſe the figure of the 12, chap- 
ter to be the Church wall of S. Laurence in Reading, in ths 
2. chapter mentioned, and that the ſecond ol Anguft 1 6 04, 
when I cams thither,about ;. of elocke in the moꝛning. I 
found the Dunne to ſhew thereon, whreby J knew that it 
declined eaſtwards : and ſuppoſe J then found the altitude 
ofthe Sunne by the 4. chapter io. degrees high, viz. E. A. F. 
in that figure, and ſuppoſe the ſame inſtant, that by the 12. 
chapter J found the Horizoncall diſtance of the Dunne 
fro the pole Zenith of the Wal, ta be 9 1 .degrees, viz. g angle 
F. A. B. in that figure. Yauing thus gotten the altitude any 
diſtance, J gat me home, and thus J p2occded firſt by the 
2. 02 third chapter, J get the declination ofthe Sunne 1x5. 
degrees, viz. the Arch A. N. in the 2. chapter, and B. V. in 
the . then by the . chapter, and helpeof the altitude, vr. 
1c. degries, I find Þ Suns Azimuth then to be 102. degries 
fo: the inſtant ofthe altitude taken. Naw haue J that 3 
defire, viz. 102 degrees the Azimuth ſought foz,and 9 1. de⸗ 
ares, the Horizoncall diſtance befoze taken, now take the 


leſſe of theſe out of the 2 


greater, there remain⸗ 
eth 11. degrees, the de⸗ 
clination of the Church 
wall deſired fowards 
the Caſt. 

Bat becauſe J would |............ 
not leade von blind- 7 
fold, neither te vou to 
any one time of the day 
ſo it be done any time 
befozetr. of clocke,oz 
after one, Y will hers 
ſhew pon by a fimple fil 
gure, how pou ſhall af 
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any time of the day do it, and conceiue the reaſon of pour 
doing. | 

Paying gotten as beſoꝛe is taught, the Azimuth of the 
diſtance, then veſcribe a circle, as G. F. H. I. which ſhall res 
p:eſent the Horizon ctrcle,and dzaw the Dyamerre G. C. H- 
which ſhal here repꝛeſent pour Horizonrall line &. H. of the 
12. chapter, then on C. erect C. F. perpendicularto G.H, 
ſo ſhall F. be the pole Zenith of that Horizontall hne G. H. 
Now becauſe the Horizontall diſtance of theo from F. the 
pole Zenith of the wall, was found, as is ſaid, 91. degrees 
Eaſtwards, therefozc J ſet B in F. H. 91. degrees from F. 
ſo that at B. was the place ofthe Dunne at that inſtant, and 
becauſe the Azimuch of the Sunne was found eaſt-wards 
from the © outh point,o2 rather it is better to ſay the ſouth 
point of the llorzõ, vz. U. was found 102. degrees weſt⸗ 
wards from p - then being at B. thereſoꝛe ſet ID 102. des 
grees weſtwards, from towards G and ſo at laſt it appea⸗ 
reth plainely that the Arch ID. E of the H-or120n, coms 
pꝛehended between the South point D and the pole Z rich 
of the wall . muſt needes be the declination ſought, which 
by the firſt chapter you ſhall finde to bee eleuen degrees, as 
beto2e. 


CHAD. 16. 
Thedeclination of any vptight wall giuen how thereby to 
get the cockes height of his defleftion from the plum 
line, by a new conccit of the Author. 


1 —— a circle, as A. C. B. D. and quarte t him ſquare 
with two Dyamerres A. G. B. and C. G. D. then ſet 
A. E. in A. P. and C. F. in C. A. each rquall to the declina⸗ 
tion af eur wall gotten in the laſt Chapter, viz. 11. des 
gras, and ſet E. H. in E. D. equall to the latitude of the 
place where the yall is to be made. viz. 71. degrees, 40. 
minutes our latitude at Reading. Then dꝛaw G. E. and 
allo F. 11, cutting G. E at 1, Chen extend the line B. I. cuts 


ting 
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ting A. D. at K. and alſd A. I. cutting B. D. at N. then ſet 
N. U. in ;. N. equall to A. K. then dunde L. N. in halle at 
M. and ſet C. P. in C. B. equall to B. M. and extend A. P. 
cutting C. B. at R. Laſtly, extend the line R. I. to cut &. D. 

at O. Do thall B. V. 02 C. P. equall to it, be the voflecion, 

which by the firſt chapter pou ſhall finde to bee x ©. degrees 

40. minutes, and . O. ſhall ber the cockeseleuation, which 


by the enn bY 376 degrees 30. mi⸗ 
nutes. 


0-4 — — 


\.£ 


W Eur. 17. - 4 
To performethe ſame anocher way, by a new.conc citof the 
foil | 
Ake againe the foꝛmer circle A. C. B D. quartered,and 


let B. F. in B. C. eguall to the walles declination, z. 
Þ 3 11. 
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31 degrers. ; ſet C. H. in C. A. A. T. in A. D. each equallto 
pour latitu de, viz. 1. degrees, 40. minutes, and dzaw G. 
T. then dzaw the line A. F. croſſing C. D. at N.then txtend 
H. R. parrallell to . T. cutting G. A. extended at R. then 
ſet R. S. in G. R. extended cquall to R. H, then dꝛaw the 
line S. N. then take R. H. in your compaſſe, and there with 
from R. cut off the line S. N. at I. then extend G. 1. to cut 
A. C. at E. A ſay now that E. G. A. is the angle of defle- 
&ton ſought, viz. 9. degrees: fo A. E. is equall to C. 02 B. 
M. of the laſt figure. 
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Laſtly ſet D. P. in D. A. equall fo A. E. and extend P. 


I. to cut A. C. at O. J ſay againe, that E. O. ſhall be the e- 
leuation of the cocke defired, equallto D. O. of the laſt fi: 


gure. viz. 37. degries 30. minutes. 


CAP. 18, 
To performs: the ſame a third way more common. 


Eſeribe a quadzant. as A. B. c, then fet C. D. in C. A 
equall to pour declination gotten, viz. 11. degries, 4 
dꝛam H. D. alſo ſet C. E. in C. A. equall to pour latitude vi. 
Fl degras, 40. minutes, and d2W the line E. O. parrallell 
to B. C. cutting B.A.at O. then an B. with the quantity O. 
E. deſcribe the arch G. F. a 
cutting B. D. at G, and B. 
C. at F. then extend G. H. 
parrallell to B. A. cutting 
| A. C. at H. ſo ſhall the de⸗ 
gras of A. H. by the ſtrit 
chapter bee found 3 7. de. 
ares, 3 o. minutes equall 
to D. O. and E. O. of the 
two foꝛmer figures, and = 

is the cocks eleuation de⸗ We 
fired, then on O. with the quantity O. E. deſcribe the qua⸗ 
dꝛant P. E. cutting B. A. at P. in which ſet P.M.cquallto Gi. 
E. and extend M. N. parrallell to B. A. cutting O. E. at N. 
Lattly extend B. N. to cut A. C. at L. ſo ſhall A. L. be 90. 
degrees equall to E. A. oꝛ C. F. of the la ſt two figures, the 
ſame is the deflection defired, 

Thus haue J ſet thꝛee waies to yerfo2me one thing, be- 
canſe a learner not well grounded in Arts, may by 3. krp⸗ 
als know when he hath done well, and ſometimes one may 
fit the queſtion better then the other. J could yet trouble 
dur Dyagrammaticianes, with one way oz two moze, bat 
theſsmay ſuffice. 


Chap.t9, 
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CAP. 1 Is 

How for any declining wall dyail, in any oblique latitude 
to plant the line of deflexion arcificially, and thereby to 
make che dyall, as the firtt Booke 20, chapter teacheth. 


] TL ts ſaid in the ſirſt Woke, that the Vertical] oꝛ plum i ine 
oi any wall, is the Horontall Meridian, becauieon all 
vpꝛight walles. the eaſt and weft excepted, it limiteth 1. 
of the clocke and that the line ot deflerionis the Meridian of 
the wall, becauſe in it the cocke o2 Gnomon mult be ſeated, 
This line of deflerion in declining walles , deflecteth from 
the plum line mo2e 02 leſſe, acco2ding as the wall declineth 
moꝛe 02 leſſe from the nozth oꝛ ſonth vpen theſe cboittons, 
tht ifthe wall decline eaſt then muft the line of deflerion 
be planted weſt ofthe plumline, ifweſt, then eaſt from the 
plumline accoꝛding to the angle ofdeflerion. 

Fo2 example, we found by the 10. chapter, the Church 
wallofS Laurence in Reading, declined eaſtwards 11, de⸗ 
grees, ha ing t exefoze d2awne thereon the Verticall line E. 
F. as the firſt Boke, 6. chapter teacheth, then pitching my 
compaſſe in ſome point thereof, as &, and thereon deſcribing 
the tircle foꝛ the dyall R7B7S, cutting G. F. vnder G. at B. 
then ſet O. weſtwards from B, viz. towards R. ſo much as 
by the 15.02 ty. chapters, the angle of deflerion came vnto 
ViZe o. degrees, and then d2aw the line of delexion G. O. 
cutting the dpall circle at O. in which line the cocke mull 
ſtand, then thoꝛough O. dzaw the line P. O. Q. ſquate, cxoſ⸗ 
ſing G. O. the ſame is your touchline, aud erolleth the Vers 
ticall line E. F. at H. then thzaw G. dzaw a dyametre fo 
your dyall circle vi. R. G. S.parrallell to P. Q: foꝛ aboue that 
dyametre ſeldo ne any home lines axe in vſe, then ſet O. A. 
in O. R. rquall to your cackes eleuacion gotten by the 16. 
and . chapters, vz g. degtts, c. minutes and extend 
G. V, to cut P.. it l. ſo is G. O. l. the true patterne fo2 the 
cocke ofthis dpall, then from O. extend your compaſle 2 
tou 
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touch G. I. at C, and t here with make O. D. in O. G. equall 
to O. C, then on O. D. with — deſcribe your Equinoctiall 


Deſt, - 
ckrele, L. M. O. N. then extend the line H. D. L. diniding pour 
Equinoctiall circle in two halſes, then diuide each — 

N nto 
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into Ia .equall parts,by euery of which parts,o2 afleaftt : 
ſo many as pou ſhall neede extend radiall lines iſiuing fron 
D. to troſſe the touch line P. Q and laftly by a rule laid from 
the dyals centre G. on euerp of thoſe croſſings, the howze- . 
lines of your dyalł are eaſtly dzawne, as in the 1. Boke 20. 
chapter, is plainly ſet fd th. 


CA. 20 | 
How in any Oblique latitude to make any declining wall 
dyall by a ne conceit of the Author, neuer yet extant. 


Mill here faꝛ an example ſhew to make the dyall of the 

laſt chapter by the ſame concert,by which the dyall of the 
tenth chapter was made thus, haurng gotten the degrees 
of deflerion, and the cackes eteuation by the 16 and 17. 
chapters, vou ſhall firfft plant them in all reſpeas, as inthe 
laſt chapter you did viz. ſirſt dzaw the Verticalfline E C, e 
on the point C. thereof, deſcribe your dyall circle A X. N. W. 
croſſing E. F. under Cat N. Then becauſe the wall declined 
eaſtwards, vou ſhall ſet E weffwards from N. towards X, 
ſo many degrees as the deflerion is, viz. o. degrees, and ex⸗ 
tend the line ofdcflexton E C. fo croſſe the dall circle abone 
C. at A, then croſſe E A. C. ſquare with the dyametre X. C. 
W, aboue this dyainetre no how2e-line need be made, as 
in the laſt chapter is ſaid, fo2 vppon no vpꝛight wall can 
the ſunne ſhew abone 1 2. howzes, then ſet E. H. in E. X. ſo 
muth as the cockes eleuation muſt be, viz. 37. degrees, zo. 
minutes, and extend C. H, then from E extend the line E.I. 
parrallell to Xx. C. W. till it croſſe C. H. extended at I, ſo is C. 
E. I. the true patterne ofthis dyals cocke, and muſt bee ſet 
plum vp2ight in the line of veflerion C. E, as the 1. Boke 
dg chapter teacheth, and thus farre we differ little from p 
laſt chapter: but to pꝛotceede further, pou ſhall ſet . D. in 
W. E, and A. B. M. A. W. each equall to the cockes eleuation, 
viz. 37. degrees, o. nuinutes equall to E. N, then extend X. 
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D, croffina C. E. at O. and RX. B. croſſing C. A. at F. then ex- 
tend X. G. to troſſe C. A. extended, if nerde be at G. ſo that 


on G. with G. X. oꝛ &. W. deſcribe an ercontricke arch X. O. 
W, which ſhall exactix croſſe þ point O.if you haue 9 
22 
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well, then dꝛald F. N. which hall croſſe the arch X. O. W. at 
F. Chen laying a rule on C. and P. dꝛaw the diametre K. C. 
P. V, which 1 call the pꝛime dyametre, and to know him the 
better, marke his two ends K. and V. with two little run⸗ 
dles: foꝛ uow muſt vou dinide each halfe of your dyall cir⸗ 
cle ſrom this diametre K. C. V. into 1: .cquall parts all which 
done, vou ſhall by a rule laid from C, on euer ofthole e- 
qual! parts ot your dyall circle, deuide Your extentricke cir⸗ 
cle into ſo many vnequall parts, oꝛ at leaſt into o many as 
ſhall be needelull, which A haue marked on each ſide of O. 
with P. Q. R. S. T. xc, then by a rule laide from F. on euerp 
of thoſe vnequal parts o the excentricke, you ſhall extend 
blinde lines crofſing pour diall circle in his quadzant N. W. 
af 1. 2.3. l. and , and in his quadzant N X. at 11.10. 9.8.7. 
6. and v. which paints doe limite the width of euery of the 
- 1:4hqw2es anſwerable to thoſe numbers, wherefo2e if ttõ 
pour dyatls centre C. pou extend pour howze ines to thoſe 
peuits the d yail is made. Aud ik pou defire moꝛe howꝛes the 
theſe 12the ercontiicke muſt be demded into his vnequall 
ports beyond X, and W. and ſo may you pꝛacæde round if 


* FOU win as in the 27, ch. apter will appe axe. 


C h APs 21. 1 
How without Iuſtrumentto get the teclination of any 
Wancke, buttreſſe OI plaine. 


F you are to make a Dyall to any reclining plaine, as D. 
E. L. F. pou muſt alſo get his reclination thus. Firſt 
d2aw thereon an Horwontall tine, as G. I. as the 11. chap⸗ 
ter, oꝛ as the 1. boke . chapter do teach, then get a ſhoꝛt 
perte of ſquare tixiber. and lay it erefe the Horizoneall line 
A. B. gs ſquaens your die will affwo2D, then take anp ſoꝛ⸗ 
ry bozd oe trenclicr, fet therein the point C. and out of C. 
bang? thꝛad and plummet, then apply one fide of the boꝛd 
to the one edge of the tiniber pate that the plummet map 
hang at liberty by it, and marke two points towards each 
end 


, 
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end of the boꝛde where oF? 
toucheth the timber pace, 
viz, M. and N. and with- 
all marke ſome point as 
O. under the thzx#de {6 
hanging. then carry home 
your bozd, with thoſe 
points, C. M. N. and O. fo 
marked, and with pour 
rule and compalle, dzaws 
H. O. P. parrattetl to M. if 2421/30 
N. and dꝛaw C. O. ee a the angle of 
reclination ſought, viz. equall ta the angle D. K. Q. 


Cnan. 22. 
Of poſition plaines, what they are, and how theirangles of 
deflection, and cockes elcuation arc obtained. 


12 great circles of the Spheare in any. Latitude, 
which crofle on the Zeuth and Nadir points thereof, 
viz. on the points C. and D. of this figure, whoſe plainez 
doe ail croſſe one another,alſp on the Zenith line C. D. thep 
are called Az imutſie: and in the plaine offome one of them 
euery vp2ight walllyeth, And againe, thoſe great circles 
of the Spheate in any latitude, which craſſe on the Hoꝛth 
and South points of the Horizon, via, on the points A. x 
B. of the Meridian line A. B. whoſe plaines alſo doe all croſſe 
one another an the Meridian line A. B. they are called 
circles of Poſition, and therfoze I call ſuch Planes as lye in 
any of them. Poſition plaines,. 

When as there foze in any latitude vou finds by the 14. 
02 ig chapters. the declination ofthe Horizontal! line of as 
ny reclining oꝛ inclining plaine, iuſt oo. degrers, then be ſure 
that plauie licth in one oꝛ ather of theſe circles of hoſition, 
and that Horizontall line is all one with the Meridian line 


N 3 of 
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of the place, whether 
the plaine be vp2ight 
reclining 02 inclining: 
but of vpzight there 
can be but two in e⸗ 
uerp latitude, viz, 
the Caſt and Weſt | 
walles, both which 
lye (nÞ Meridian cir⸗ 
cle of the place, which 
is Þ do. tircle ok Poſi- 
tion: fo2 the Horizon | 
circle it ſelfe is the 
fir l. 


Foz better expla⸗ 
nation by this figure, Nadir. . 
A. K. B. is dur Horizon circle, and C. D. our Zenith line, 
on which our Azimuthes do all croſſe, and A. B. is our Me- 
ridian line, on which our circles ol Poſition do all troſſe, and 
the No2th pole G. is eleuated with vs abone 4, the Hoꝛth 
point 1. degters, 40. minutes, but now it vou will traueil 
round the ſpheare till C. K. D. become the Horton circle, 
as in ſome part of America it will ſo happen, then ſhall C. 
D. become pour Meridian line, and A. B pour Zenith line, 
and pour fozmercircles of Poſition ſhall now berome A- 
zimuthes. and there you ſhall finde the South pole H. cle- 
nated aboue D. the South point of that Horizon. 3 8. de⸗ 
gres 20. minutes: foz D. H. equall ts G. C. ſhall be the 
complement of A. G. 

Admit therefoze in our latitude df 51. degrees 40. mi⸗ 
nutes that aplaive be pꝛopoſed declining 9<.degrees, and 
reclining 50. degrees, from the Zenith C. towards the caſk, 
as A. O. B. heſhall be therefoze but 2:0. vegrees abone the 
Horizon circle A. K. B. now in that South latitude, where 
A. B. repzeſenteth the Zenith line, and A. K. B. the vertical 


02 
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oz ealt circle, (in whole plains the Nozth and South wall 
ofcuery latitude dos lye) you may be (ure that plaine A. O. 
B doth there repꝛeſent an vpzight wall, declining 20. de- 
græs from the plaine of the South wall A K. B. weſtwards: 

and therefoze you ſhall by the latitnde 33. degrees 20 mi⸗ 
nutes and the de clination 30,degres Weſt wards,get both 
the angle of deflection, and cockes eleuation in all reſpects, 
as in the 16. 17, 0318. is taught, which had, the 
angle of deflection muſt with vs be placed Nozth wards, t 
ſtill vnderneath the Meridian 03 ling Horizoncal), which ſo 
planted, the Dyall is to be made in the felfe ſame maner,as 
befoze in the 19. and 20. chapters is taught Waben alte 
rat ion. 


CHAP. 23. 
In euery rechning g plaine declining, whae the mounting 
and aſcention oi the Horontall Meridiatrare, and 
whatthe Deuiationotany plane is., SJ 


Tis taught betoꝛe in the 6. >, . any 16, "chapters, how 
lo making the Horizon Dyall in au Oblique latitude, 
to plant the Meridian line of the Horizon, and fo get the e⸗ 
leuation of the cocke, and in the 16, 17. 1 8. 19. and 20. 
chapters fo2 declining wall Dyals, to plant the Meridian 
ofthe wall, called ths line of detection, und to get the cocks 
eleuation. And now foz reclining oz inclining plaines, that 
decline, we muſt teach to plant both the Meridian of the He · 
rizon, which we therefoze call the Horizontall Merdian: 
fo2 it is he that giueth :. of clocke in al Dpals whatſocuer; 

alſo the Meridian of the plaine, lohich we call the line of de⸗ 
fiection : fo2 in him the cocke mult alwaies ſtand, and alfa 
the cocks eleuation aboue the (ane: al which ; hauing by p 
14. and 1 c, chapters, goftenthe declination, and by the 2 : 
the retlination oꝛ inclination, we hal here following teach 
molt artificially to get, and ſo make the Dyats ta thoſe as 
eaſily as any other, although Andreas Sconerus ànd others, 


make a wilderneſſe of lines, beſoze W of 
theſe 


95 A, ligraue hi: 14 7. 230 
theſe Dyals, and divers other Anthozs, as Munſter and 
Ocontius andothers, leaue them quite out rather then to 
be troubled with them. 

Let A. g. beaſquare Horizontall plaine, viz, ſet leuell 
with our Horizon here at Reading, and ſo that his one five 


E. A. lye iuſt Nozth and South. Let there alſo be Þ plaine 
N. x. eleuated 30. degries aboue that plaine, A. B. viz. acs 


rozding to the Arch M. N. and thereloꝛe reclining from the 


* 
| 8 


1 


ma” 


%.. CM 


South. 

Zenith line E. P. Rozth. wards . degrees, accoꝛding to tho 
arch N. P. which plaine N. X. let it alſo decline from p ſouth 
weſtwards.accoꝛding to the arch L. K. viz. 3 o. degrees, then 
on this plaine N. X. d2am the Horizontal line E. F. by the 11. 
chapter, and his line of recimation H. G. I. by the 1. Boke 
7.chap.croſing E.F.\quare at G, with . E. deſcribe Þ circle 
T.E.V.F.croffing Il. I. at T. and V, then by the 1. Boke, 19. 
chapter oʒ by the a6. chapter following, adinit the Horizõ⸗ 
tall Mertdran G. S. to be planted, cutting T. E. at W. I ſaꝝ 
that the arch EK. W. is that which we now call the Horizõ⸗ 
tall Meridians aſention, betauſe .S. is aſcended abone E. 
G. the 
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G. the Horizoneal| line of this plaine ſornany- degrees; as 
E. W. commeth ta, whic h; is about 63 ,vegras 2c.mmutes, 
and now if from S. you let downe a perpendicular atch, as 

S. R. to the Horizontall plaine A. B. A ſay that arch S. R. 
which is about 26. degrees 30. minutes, — 
mounting of the HomrymaliMenduan —— 
tall plane A. B. on 14 . 
J thew. d in the "2 «chapter, that thepale Zecith ofa re re⸗ 
clinung az inclinina plaine is one thing, which J may call 
the pole Zenith of thereclination oz melination, although 
it alſs boa gind af deyiation; via. the point D. of the cirtit. 
E. D. F. elenated aboue the Horizontall plaine, whereby 
D. is deuiated ſrom the plaime at gur Meridian circle, accozs 
ding to D. G. which is equall to thereclination P. N. and 
the pole Zenich of the Horizontal line is another thing, viz. 
the point G, of the, Horizon circle, E. G. F. lying 02 decli- 
ning in this example Meſtwarde from the @outh! paint 
ofthe Meridian line ofthe plate ſo much as the declination 
cometh to, via. 30.degres equal to l.. x. but now Þ which 
I call the pole Zeruth of the deutation'ofany plaine, whe⸗ 
they . isa thizd thing a hatha relation 
to ſome que line defleaing ſrom iᷣertical lmegfian vpaight 
plaine, oꝛ from the line of retlination os anclination , of. 
reclining oꝛ inelining plame, but in Dyallng: weonely tes 
{veg that deuiation, which hath relation ta the ſcituation of 

the Horgontal Meridian, dab therefoje the Dyametme Q, * 
G. Oertended to v. croſling ſquare the tionzontall Meridi- 

an G. & and ſrom v. let do way the. perpendicular arch *. 

Z. to the plaine A. B. which arch. Z. is alſo the mounting 

of Ge, v. then let there be acitile, as . C. O croſſing ſquare 

the plaine N X. on Q. G. O. à ſaꝝ now that the point C. 

is the pole Zenich of the deuiatien of that plaine N, X. in 

reſpect art he ling (.S. thatis to ſay; the plaine N. mult 

be tutunedabout on the artre (S ſo muh as the arch v. 

Z. commneth to, befa2e the pole Zenith C hall come to our 

Meridian circle, in euerꝝ Oblique latitude, the east 2 Welk 

M. 4 walles 
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walles ate deuiating plaines, betauſe their pole Zenith de⸗ 
uinteth from our Meridian tircle 90.degreds about t he artri 
of the woꝛld, as in the firſt boke 3. chapter is ſaid. 
Note that in theſe plaines that recline but little from the 
Zenich — the ſouth pole will be eleuated, as the 
next chapter and the 26. chapter will ſhew, and in ſuch the 
Horizontall Meridian will lye vnder the Horizontall line} 
E. F. and therefoze vou mult call it the Deſcenriotiand De- 
preſſion of the Meridian, and not the aſcention and moun⸗ 
ting, and ſo generally contrary plaines haue contrary Io 
wy a6 in W d . chapter nn plainely appeate. 
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The petficideion and declinatioon of any plaine giuen in a 
knowne latitude, how to get the mounting and aſcention 
ol the Horontall Meridian the poſition Latitude, the 


+: Poſition Deviation, — angle of deBluRion; and cockes 
tleuation. | | 


Fs erample, in thereelining plaine N X of the lalt chap⸗ 
tet p reclination P. N. is 6. dogries Hoꝛthwards, from 
the Zenith line K. P. i his declination K. 30. dexter wen 
werds from the South. 1 

Deſcribe therefo2e a Quadrant A. B. C. ſet A. D. in A. C. 
equall to the reclination, viz. 60. degrees, and C. E. in C. 
A. equall to the declination, viz. 30. degrees, which in this 
reclination fallethout to be all one with the point D. Then 
dzaw B. D. and dꝛaw E. F. parrallell to B. C. cutting B. A. 
at F. then ſet B. G. in B. D. equal to B. F and dzaw G. H. 
parrallell to B. C. cutting A C. at H. J ſay that C. H is the 
Poſition deuiation ſought, which by the firſt chapter you 
ſhall-finde 13 degrees 10. minutes. | 
Then dzaw B. H. and extend E. I. patralell to A. B. cuf- 
ting B H. af I, then on B. with B. I. deſcribe the arch J. M. 
K. cutting B. A. at K. and B. D. at M. Laftly dzaw K. L. 
parrallel to B. C. cutting A. C. at L. A ſay C. L. ſhall be þ 


Aſcen- 


k 
| 
| 
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Accention ſought, which by the 1. chapter yonthallfind 63 · 
degrees, 28. minutes, vIz. equall to E. n on the laſt 
Chapter. 7: CO? 
Then ertend M N. parallel to B. C. cutting A. Cab N. 
] ſay C. N. ſhall be the mounting ſought foz, which he the 
firſt chapter you ſhall find 26, degrees, 0. minutes, equall 
to the arch R. S. of the laſt chapter, which 2 6, degrees 30. 
minutes taken out ofourlatitude,here at Reading, leaueth 
2 5. degrees 10. minutes, the Poſition latitude ſought, that 
is to ſay, the elcuation of the "ou m_ a Horizoncall 
Meridian G. S. 2 

Here bythe wap, nate thatifthe ber this 50 
ting C. N. had bene iuſt as much as the latitud , vi. r. 
degrees, 40. minutes, then had e 3 _—_ e 
aboue it, and it had bin nel | 
an Eqvinoctialo tigt 
Horton plaine, of 1 
which wee will ſpeae 
moze in the 26. and 7. 
chapters, but ifit had. - |x 
happened greater then 
the latitnde r. degrees 
40. minutes, then be 
ſure the South pole 81. 
had beens, elenated and g y 
nat the noꝛth pole, and Nt Cj 20 
then muſt the Meridian G. 8. of the lat — have 
bene planted vnder the Horizon; line E. M. and the aſten⸗ 
tion befoze ſhal be rr 6. chapter, ſhall 
mozelargely be ſhew ed. 

Then by the ürſt chapter. ſet C. 0. md. A equal tu pour 
boſition latitude, via: q. 200508 10. minutes,» und draw 
O. P. partvllel tag. C cutting B. A at Pathen ſet B Qin 
B. i. equal to B. P, then extend v. Q. R. parrallebts B. A. cut⸗ 
ting A. Cat R. and B. C, at LA ry OR degies 
: 0, minutes the ache elegation deſired.. 

O2 Then 
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Then on B. with v. R. deſcribe the Quadrant W. V. tut⸗ 
ting B.A, at W. and B. C. at V. then dꝛaw Q. T. parrallell 
to B. C. cutting W. V. at I then extend B T to cut A. C. at 
S. I ſay C. S, ſhall be fire degras the angle of deflection 
ſought fo2, 


CHAP. 2 fo + f 
To perſorme the ſame by a newer conceit of the 
Author. 


Eccribe the circle A, B. C. D, on G. and quarter him 

ſquare with two Dyametres, A. G. B. and C. & D, 
then ſet A. E, in E. D, and C. F. in C. A, eath equall to the re. 
tlination, viz. 60. degrees, and dꝛaw G. E, Then ſet B. I, 
B. C, equall to the declination vz. 30. degrees then dꝛaw 
A., cutting C. &. at L, then dꝛaw A. M, to eut G. C. (ex⸗ 
tcadedifnede be) at M, but ſo that it maks with A. l, p an- 
gle M. A. I equal to I. A. B, then from M. with the width 
M. A, cut off Gi. E, at O. then extend L. O, to cut A. D, at R. 
and F. O. to cut B. D, at P. Laſtly extend F. G, to cut B. D, 
alſ at K. A ſap now, that K. P, ſhal be the Meridians aſten⸗ 
tion. viz, 63. degrees 20. minates eqtiall to C. L, of the aff 
chapter, and D. R.ſhait be the Meridians nwunting,v'z.26. 
degrees o. minutes equall to C. N, of the laſt chapter, which 
2 6/degi es, 30. minutes, taken aut of the latitude 1. des 
grers 40. minutes, leaucth 2 5. degrees 10. minutes, the 
poſition latitude as befoꝛ:e. 

Then to pzoceede furt her, deſcribe another circle equal 
ts the foꝛme,viz. A. C. D. his centre G. his crofſe dyame- 
tres A. G. B, and C. D, then ſet C R. in C. B. equal t to the 
Meridians mounting D. R of the laſt ſigure viz. 26. degrtes, 
zo. minutes, then ſet A. I, in A. D, equall to the declination 
B. I. of the laſt figure, viz. o, degrits then dꝛaw A, R, which 
ſhall cut (, C, at N, then dzaw N. I, thẽ dꝛam A. M, to make 
with the line A. N, an angle M. A N. equal l to N, A ,G, and 
cutting d, C, (extended if neede be) at M, then on M, with 

the 
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to cut D, A, at W. A tap h A. W, is the poſitio 


defired equall to C, H, of the 24, chapter, viz. 13, deqries; 


go, minutes,. 


1 


Laſtly ſet C. Z in C. A, f D. X. in D. B. equal fo A. W, e ſet 
X. L. in X. A. equall to the poſition latitudebefoze gotten , 
viz.2 f. degrits, 10. minutes, and dzaw Z. L, cutting d. W. 
at T, then extend A. T. to cut f. D. at K, and B. T. to cut A. 
D. t F, then ſet mn to A. F, then diuide. 

3 ' 


5 103 
the width NA, A, cut off the line N., at V, laſtly extend d. V,. 


Wa 
WA, 
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K. in halte at P. J ſay B. P. is the deflerion defiredequallts 
C.S:of the 24 .chapter, viz. J. degries. then ſet C. S. in To B. 
equall to B. P, and dzaw A. S. cutting G. C. at H, then ex⸗ 
tend H. T. to cut D. A. at v. I ſay that D. V. is the cockes 
eleuation ſought, equall to A. R. of the 24. chapter, viz. 24. 
degrees 10. minutes. 


Pou may allo perfozmethis laſt part in maner ol the 17. 
chapter, thus, your circle . B. C. D. deuided and quartered, 
(et B. F. in B. D. cquall to A. W. ot the lat figure, viz. 13. 
de, 
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degrees, . minutes, and ſet A. H. in A D, and C. T. in C. 
A: each oquallto the poſition latitude befoze gotten, viz. 25. 

degrees, 10. minutes, and dꝛaw G. T, then dzaw A. F. cute 
ting G. D. at N, then dꝛaw H. R. parrallell to G. T. cutting 


22 


— 


3 jf 
G. A. extended at R, then ſet R. S. in A;R.ertendedequall to 
R. H, then dzaw S. N, then from R. with R. H. cut off S. N. 
at l, then extend G. I. to cut A. C. at E. I ſay A. E. is the de⸗ 
flexion deſtred equall to B. P.ol the laſt figure,viz. 6.degries. 
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Thenſet C. P. in C. A. equall to A. E, and extend * I. to 
tut A. P. at O. I ſay that E. O. is the cockes eleuation de⸗ 
ſicfdequall to D. V. of the laſt figure, v1z-2 4. degrets 0. mi⸗ 
nutes. 


CHAP. 26. 
The Metidians aſcention, the angle of deflexion, and the 
cockes eleuation had, how you ſhall plant them on your 
reclining or inclining plaine, and thereby to proceede 
for making che dyall according to che 1. Boołe 2 1. chap- 
cer. 
I. firſt behold this figure, in which is repꝛeſented the 
»1zoneall platne. viz. A. B and the Vercicall plaine, 
vi C. D, and fir platnes reclining from the Zenith C, thꝛee 
of them no2thwards,viz, I. K, and G. H. and UM, & the 
ſeuthwards, ve. N. H. E, and P. Q afl of them fully be⸗ 
holding the noꝛth o2 ſouth. without declination and there⸗ 
fo2c the line of teclination is the Horizoncall Meridian in es 
nery ofthem a» the 1. Boke 14 chapter ſheweth, let A. D. 
B. C. be the Meridian circle, admit of our Horizon hert at 
Readiny,where the noꝛth pole G. is eleuated 1. degrees, 
40. minutes above A. the nozth point ofthe Meridian line 
A. Z B, and therſoꝛe Z. A. C. is the true patterne foꝛ 8 tocke 
of the dyall to the vpper face o! that plaine A. B. to be plan⸗ 
ted thereon noꝛthwards from the dpals centre, contratiwiſe 
the ſouth pole H.1s depꝛeſſed vnder the ſeuth point B. of the 
vaderfaceofthatplaie A. B. whoſe dyals cocke Z. B. H. e- 
quali to Z. A. i. miuſt ſtand ſouthwards from the dyals ten⸗ 
tre quite vnder the earth ſeruing to cur antipodes, and not 
to vs. 

Then haue pon the Vertical' plaine C. D. perpendiculer 
erected on A pomtingto the ent CA Nad whoſt 
face beholduig che ſduth H, repꝛeſtnting the fullſeuth wan, 
hath the ſouth palr 11. cleuated aboue D, his cotke beeing 
Z. D. Hi. muſt be planted vnder the drals centre towards þ 
ſouth 
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ſouth pole but to his other face beholding the noꝛth the 


Horrzone 
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ted aboue the centre towards the noꝛth pole G. foz þ point 
Z. doth here rep2eſent the tenttes of the dyals to all theſe, 
o2 any other plaine whatſoeuer. 

Then haue you the plaine l. K. reclining noꝛth from the 
Zenith C not ſo much as the pole G. is diſtant from C, the 
nozth part of his Meridian I. Z. mounting aboue the Hos 
r1zon A.B,accozding to the arch A., the ſouth part Z. K. de⸗ 
pꝛeſſed as much, to whoſe vpper face the ſouth pole H. is 
eleuated aboue K, and his cocke is Z . H. to bee planted 
vnder the centre Z. ſouthwards and vnto his vnder face the 
no2th pole G. is eleu ted aboue 1, the Meridian mounting 
is l. A, and Z.. G. equall to Z. K. H. is the cocke to be plaiit- 
ed aboue the centre Z. noꝛthwards. 

4, Then haue you the plaine G.H.reclining noꝛth ſo much 
as the pole G. is diſtant from the Zenith C. lping in the 
plaine of that Meridian circle of the ſpheare which is called 
the eaſt circle 02 6. of clocke circle, cutting both the poles, 
and there ſoꝛe it muſt needs be an Equinotall i right Ho- 
rizon plaine becauſe it hath neither pole eleuated, the Me⸗ 
ridian mounting is A. G, and the line Z. F. his cocke. 

Chen haue pou the plaine . M. reclining nozth, moze 
then the diſtante of the pole (3. from the Zenich C. to his 
vpper face, the noꝛth pole (i. is eleuated and A. L. is his 
Meridian, maunting. and Z A, U. his cocke to be planted a- 
boue Z. to his vnde race B. M. 1s the Meridians depꝛeſſion, 
his cocke Z. B. M. in equal to 2. A. L. fo be planted vnder z. 

C So much foz noꝛth reclining plaines, of which ſome haue 
the nozth pole G. elenated and ſomethe ſouth pole Ui: But 
now vnto ſouth recliningplames the noꝛth pole G. is ele⸗ 
nafed to euery one of thetr bpperfaces, and the ſouth pole 
H. to their vnder faces, as firlt fo: N. O. reclining from the 
zenith C ſouthwards towards B. but not ſo much as the E⸗ 
qmnoctial E. F. is diſtant ftom C, to whoſe vpper face the 
noꝛth pole G. i: elenated aboue N. his Meridian mounting 
B. N. his cocke Z. N. G. to be planted aboue 2, to his 1 

ace 
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pole G. is eleuated aboue C. his cocke Z. C. G. mult be plã⸗ 


— - 
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face the ſouth pole H, is eleuated his Meridian depꝛeſlion A» 
O. his cocke Z. A. O. to be planted under Z. 

Chen haue you the plaine E. F.recliningſouth ſo much 
as the Equinoctiall E. F. is diſtant from the zenith lying in 
the plaine of the E quinoctiall circle, vnto both whoſe faces 
the — dyall ſorueth with a ſtile oꝛ pin erected in the ten. 
tre fo2 ths cocke. as the 1. Booke 15. chapter teacheth. - - 

8 Then haue you the plain P.Q.reclining from the Zenith 
C. ſouthwards,moze then the diſtance ofthe Z quinoctiall 
E. F. from C, to whoſe vpper fate the noꝛth pole 0 is eleua⸗ 
ted aboue Q: acc oꝛding to the arch Q. G. his Meridian de⸗ 
pꝛeſſion A. Q. his cocke Z. Q. G. to be planted vndet Z. ta 
his vnderface the ſouth pole H. is elenated, 02 rather des 
pꝛeſſed vnder P. his Meridian aſſention B. P. his cocke Z. 
F. i. to be planted aboue Z. 

9 All theſe plaines befoze are pꝛopoſed, not declining, that 
is to ſay, the Hor ixontall line of enery of them lpeth in the 
eaſt line ofthe latitude: but now fo2 reclining oꝛ inclining 
plaines that decline, viz. whoſe Horizontall lines wp as 
ſide from the eaſt line, they haue alſo the ſelfe ſame acct- 
dents, accoꝛding to the ſeuerall mountings oz depꝛeſſions 
of their Meridians,that is to ſap, if they recline noꝛthwards, 
and that their mounting 02 depꝛeſſion be leſſe then the ele⸗ 
vation oꝛ depꝛeſſion of the artre G. H. they haue the quali⸗ 
ty ol p . pꝛecept befoze:if equal to artrees eleuation then of 
the 4.p2ecept , it greater, then of the 3 pꝛetept. And of plains 
declining,reclining oꝛ inclining ſouthwards, if their moun⸗ 
ting oꝛ depzeſſion be leſſe then the height of the EquinoRi- 
all E. F. they haue the quality of the 8. pzecept, if *qual to 
the Equinoctiall eleuation, then of the 7.pzecept,ifgreater, 
then of the 8.pzecept. 

10 So much ſo; planting the Horizocal Meridian, cocks 
eleuation of all reckning plaines: Now fo2 planting the 
line of de lerion, which is the true Meridian of the plaine , 
the other is but the 12.ofclocke line, as hath bene ſaid, ifif 
be ano2th reclining plaine, and doe decline weftivards, ha⸗ 
D 2 uing 
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uing the noꝛth pole eleuated, the Horizontall Meridian ſhal 
aſtend aboue the Hor1zonrall line, and lye weſtwards from 
the line ofreciination, and the line of del exion ſhall ly eaſt- 
wards from the Horzon Meridian, and ſo thall the line of 
dellexion be middlemoſt: but if the ſouth pole be eleuated, 
then (hall the Horizon Meridian deſcend vnder the Horizon 
line, and lye eaſi wards from the line of reclination, and the 
line ofdeflerion eaſtwards from it, ſo that the Horizontall 
Meridian ſhall be middlemoſt: but if neither pole be eleua⸗ 
ted, then be ſure that reclining plame, is a right Hori- 
Z0N « | | F & 
Anditkit be a noꝛth teclining plaine declining eaſtwards, 
hauing the noꝛth pole eleuated, the Horizonrall Meridian 
ſhail aſcend aboue the Horizontal! line, and lye eaſtwards 
from the line ofreclination 4 the line of deflerion betwerne 
them: butifthe ſouth pole be eleuated, then the Horizons ⸗ 
tall Meridian ſhall deſtend vnder the Horizontall line, and 
lye weſtwards ſrom the line of reclination, and be middle. 
molt, as befoze, but if neither pole be eleuated, viz.that the 
mounting be equall to the latitude, then be ſure euer that is 
a tight Horizon plaine, of which ſoꝛt cuery declination hath 
onelp one and no moꝛe, and alſo one polare Horizon. 
Then fo2 ſcuth reclining plaines, declining weſt, the 
Hornzourall Meridian ſhall aſcend aboue the Horizontall 
line, and lye eaſtwards from the line ofreclination, and p 
line ofdeflerion weſtwards from the line of reclination, ſo 
that the line of reclina ion is there middlemoſt, vntill the 
mounting of the Meridian be equall to the latitude, and the 
it lpeth in the plaine ol the Equinoctiall E. , and becom- 
a polare Horizon, as is ſaid, but after that height the Hori- 
on Meridian is (till depzeſſed vnder the Horizon line, and 
lpeth weſtwards from the line of reclination, and the line 
ofdcflerion weſtwards from it, ſo that the Horizontall Mes 
ridian is middlemoſt, euen vntill the reclination come vp 
to the zen th. b 
And generally ſeeing all inclining plaines are but the vn⸗ 
| der 


Cnet 26. 


Hor ix 
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derfates ol retlining plaines, 


ontall 
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iuſtcontrary: fo2 what is Nozth 02 Weſt in the one, is 
South and Caſt in the other, that which is mounted in the 
one, is depꝛelſled in the other, 4c. And the very Dyall made 
to the one, turned iuſt about, ſerueth to the other, onely al- 
tering the numbers, ſet to the howers. s 
Now then to come to making ol our Dyal on the plain N. 
X. which in p 2 3. chapter is p2opoſed to recline 60. degrees 
from the Zenith Rozthwards, and to decline 30. degrees 
from the South weſkwards. Firſt you mu't dꝛaw there- 
on in ſome fit place, the Horizontall line,G.H.as in the 11. 
chapter, oꝛ 1.boke 7. chapter teacheth, then dꝛaw the line of 
reclinatid F,Q,croſſing it ſquare at K. th on K.veſcribe your 
dial circle G. P. H. Q: cutting the line of reclinatio at P.aboue 
the Horizontal line, and at Q. vnder, and cutting the Ho- 
rizontal line Eaſtwards at H. and Weſtwards at G. 
Being thus pzepared, the next thing you haue to doe, is 
to plant the Horizoncall Meridian, there foze get his aſcen- 
tion, as the 24. and 2. chapters teacheth, viz. 63. degrees, 
2 0, minutes, which had, peruſe ouer the pꝛecepts befoꝛe, in 
this chapter ſet downe, you ſhall finde by the firſt part ofthe 
1 ©. pzecept,being this is a Nozth reclining plaine, declining 
welt, and hauing the No2th pole eleuated, that his Hori- 
zoncal! Meridian, mult lye aboue the Horizontall line, G. H. 
Meſtwards from the line of reclination K. F.viz. betwene 
P. and (i. therefoꝛe let G. B. in G. P. :. degrees 20, mi⸗ 
nutes, and thereby dzaw the Horizontal! Meridian 03 12. 
of clocke line K. B. 
Nert to this, we muſt plant the line of deflect ion, where 
in the cocke muſt ſtand, which to do, get by the 24. and 25. 
chapters the angle of deflection, vi. 6. degrees, then reſoz⸗ 
ting againe to the ſaid 10. pꝛecept, you ſhall finde that the 
une of deflection in this caſe muſt be middlemoſt betw&ene 
K. B. and K. P. and deflect eaſtwards from the Horizontall 
Meridian K. B. therfoꝛe I ſet B.C.in . b. o.degrits, t there⸗ 
by dꝛaw ß line of deflediõ K. C. which two lines ſo planted, 
the making of the Dpall differeth nothing from the ſoꝛme of 
declining 
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declining Dpals taught in the 19. chapter, which this fi- 
gure may teach better then many wo2ds- 


C HAP. 27. 
To —— the laſt chapter, by a ne conceire of the Au- 
thor, neuer yet extant. 


N the laſt chapter we ſhewed an example ofa Nozth re⸗ 
clining plaine, whoſe Meridians mounting was leſſe then 
the eleuation of the artree, viz. leffe then 1 . degtas 40. mi⸗ 
nutes, but here we will teach to make the Opall of the firſt 
boke 21. chapter after the courſe of this ſecond bwke, he 
lame whereo! repzeſented here ky v. Q is there p2opoſcd 
in our latitude of ; 1. degiees 40. minutes to recline from Þþ 
Zenith E. . degrers, viz-E.Y. and to decline from the 
South Meſtwards, 20. degrees, ſhewed by the arch 4. 5. 
therefoze by the 2 4. and 2 5. chapters, you ſhall finde the 
mounting ofthe Meridian 66 degrees,and his aſcention 82. 
degrees, the angle of deflection 4 degrees, and the cockes es 
leuation 13. degrees, 20. minutes. 

Now becauſe the mounting ofthe Meridian, viz: 66, de⸗ 
agrees, excedeth the axtries eleuation in our latitude, being 
but 5 1. degrees, 40. minutes, there foꝛe by the third pꝛecept 
of the laſt chapter, it is the South pole that is eleuated as 
boue this plaine, 1 3. degrees, 20. minutes, and the Meridi. 
ans mounting 66. degrers, betommeth p Meridians depꝛeſ⸗ 
ſion, and the aſcention 82. degrees, his deſcenfion, as in 
the 24. chapter was noted, and by the latter part ofthe 10. 
pꝛetept, the Meridian muſt ly eaſtwards from the line of re- 
clination, and the line of deflection eaſtwards from it. 
Being thus p2epared, then on this plaine V. Q..dzaw the 
Horizontall tine M. L. in ſome fit place and croſſe it ſquare 
on K. with the line of reclination, . R. R. then on K. des 
(cribe your Dyall circle, B. M. R. L. croſſing the line of re- 
clination abone K. at B. and bnder K. at N. andcroſſing the 


Horizon line Caſtwards at L. and weſtwardp at M. Chen 
acco2- 


Cut. 25. Art of Dyaſtine Lib 2. 115 


equall to the Meridans doſcention 8 2. degries, and ſet I. Z. 
in l. L. equal to the angle ot delledion, . degrees 4 thereby 
dꝛaw the Horizontall Meridian, K. I. and the line of defle- 
ion Kk. Z. and extend Z. K. beyond K. croſſing the ZDyall 
circle at A. then croſſe A. K. Z. ſquare with another dyame⸗ 
fre. X. K. T. Then ſet T.D. in T. Z. and A. B. in A. T. each 
, cquall to the cockes eleuation, 13. degrees. 20. minutes, # 
extend the lines. X. B. to cxoſſe A. K. at F. and x. D. to croſſe 
K. Z. at 3. then rxtend the line X. G. to tcroſſe the line K. A. 
extended at G. ſo that it make with X. F. an angle G. X. F. 
equallto F. Xx. K. then on G. with G. X. o2 G. T. deſcribe 
an ercentricke arch, X. 3. T. which ſhall ae cut the point 
3. if pou haue done well. 

Cheſe things done, then dꝛaw the line F. it; croſſing this 
arch, X. 3. T. at O. then extend K. O, to croſſe the Dyall 
circle at V. then dzaw the dyametre, V. K. W. and make 
at each end a rundle to knom him by, which pon ſal call the 
pꝛime dyametre, becauſe it limitteth the beginning of the 
denifions : fo2 from it pou ſhall now diuide the two ſemy- 
circles, V. Xx W. and V. T. W. each into 12. equal! parts, 
by which, and a rule laide from the centre K. pou ſhall di⸗ 
uide the excentricke circle, X. . T. into ſo many vnequall 
parts, 02 into ſo many as ſhall bee nedfull, which J haue 
marked on tach five of O. with P. Q. R. S. &c. Then by a 
rule laid frem F. on enery of thoſe vnequall parts, of that 
excentricke circle X. 3. T. oz ſo many as hall be needful, you 
ſhall diuide the two ſemy-circles V. X. W. and V. T. W. 
each into 12. vnequall parts, and thoſe ſhall be the width 
of your howerlines fo2 this dyall: and therfoze J haue mar⸗ 
ked them with the numbers fitting them, viz. with 1. 2. 3. 
4+ f. 6, 7. &c. Caſtwards, from the Meridian oz twelne of 
clocke line K. R. and with 11. 10.9. 8. . 6.&c. Weſtwards. 
Laſtly A dzaw the howerlines, K. 1. K. 2. K. 3. K. 4. &c. 
as this figure ſheweth, and your dyall is made. 

Laftly,ſetZ. Y. 13. degrees 20. minutes, in Z. T. and 


dzaw the line K. V. which is the eleuation of this vyals 
Q cocks 


116 *. Blagraue his Cua 7.26. 


cocke, aboue the line of deflection, K. Z. wherein her muſt 


ſtand, 
CA. 28. 


How geometrica'ly to deſctibe an arch propoſed without 
reſpect of the centre. 


Ecauſe the center ofthe arch X.. T. of the laſt chapter 
falleth out ſo remote, that it hardly will come within 
compaſſe of any reaſonable plaine, J could not but hers 
ſhew how to deſcribe it, though the centre bee not had. 
Extend therefs2e X.3. totut 1. Z. at C, and T. 3. to cut 
XZ. at B,. then deuide T. C. i X. B. each into like number of 
equall parts the moze better, but here haue J deuided each 
with 3. points into . equall parts,which is ſuffictent, then 
ſet C. G. in C.,Z.equallto C. T. and B. N. in B. Z. equall fo 
B. X, and deuide thoſe alſo into the like number of the ſame 
parts, then laping a rule on X. and the parts of T. C, dzaw 
3. blinde lines from T. C. till they crolſe T. 3, which done, 
lay pour rule on T, and the point of B. N. next B, and there⸗ 
by croſſe the blinde line next C, at which croſſing, ſet y point 
R, then pour rule laid againe from . on the ſecond point 
from B. of B. N, croſſe thereby the ſecond blinde line from 
C. at which croſſing ſet S: againe from T. by the; point of 
B. N. croffe the third blinde line, there ſet V , which done, pou 
may with your hand by thoſe points, ; K. S V. and T. dzaw 
the arch . . 
Then you ſhall from T. by the; points of X.B,dzaw the 
like blinde lines onely to touch z. Xx. which done by a rule laid 
from X.on the :. points of C. &, pou ſhall croſle each blinde 
une as pou did be foze and ſet the points K. S. V. on that ſive, 
as befo2e pou did in the other, and by them dꝛaw the arch 
X. z, ſo haue yon the whole extentricke arch X. 3. T. deſired. 
I you vet deſite moꝛe ofthe ſame circle, take the width 
z. K and therewith on X. and T. deſcribe two blinde ſemp⸗ 
circles towards A, then from 3.dzaw touchlines to them , 
vizs 3. E. D. and 3.F,L, then (et 3. K. in 3. D, and EP 3: 
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L. eacheqnallto K.X.o2 K. T, then on E. and F. with E. 3. 
v2 F. 3. deſcribe the ſemycircles 3. P. D. and 3. W. L, then on 
L. and D. with the quantity K.. deſcribe two other blinde 
ſemptircles towards A, then from T. extend a touchline I. 
A to the blinde circle deſcribed on L, then ſet T. P. in T. Q: 
equall to K. T. oz K. x. and on P. deſcribe the ſemycircle T. 
W.Q, then extend I. I.. to cut T. W. Q. at M, and Q.L. to 
cut T. W. q. at I, ſo ſhall Q. M. and T. I. be each equall to T. 
C. oꝛ X. B. if yon haue done well, then ſet M. O. beyond in e⸗ 
quall to M. Q. and I. W. beyond I. equall to I. T, then de⸗ 
nide . M. and M. O, and T. I, and I. W. each into 4.cquall 
parts, as beſoze you did. T. C, and C. G, and x. &, and B. N. 
and no w by theſe parts you ſhall from Q.and T. finde out 
the like points, R. S. and V. on either ſide of L. in the ſame 
maner as pou did befoze, from T. and X. on either ſide ot . 
and by thoſe points dꝛaw another poſition of pour deſired 
circle from Q. by L. to T, as this figure ſhe weth better ths 
many woꝛds, and thus may pou pꝛociede quite round. 


CHAP. 29s s 
How to make a dyall to any right Horizon, plaine deuiating 
otherwiſe then in the I. Booke,2 2. chapter is taught. 


] Baue in the 2 6, chapter ſhewed how at euerp declinatt- 
on of the Horizontall line from the noꝛth oz ſouth, ſome 
one ſonth recliningplaine will fallout to be a polare Hori- 
zon, whoſe dyall can be no other then a circle deuided into 
24. equall parts, with a ſfile erected in the centre foʒ acocke, 
as the 9. Chapter, and the Is Booke 17. chapter doe thew, 
which happeneth when the Meridians mounting is equall 
to the complement of the latitude, and againe ſome one 
nozth reclining plaine will fall out to be an Equinoctiall 
oꝛ right Horizon, and that is when the Meridians moun⸗ 
ting happeneth equall fo the latitude of the place,and then 
his 12. of clocke line deniateth from the line wherein the 
tocke mult ſtand, ſo much as the pole Zenith of ſuch plains 

| denias 
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deuiateth from the Meridian circle of the Ho rion. 
Foꝛerample, admit in our latitude of 5 1.degrees 40. mi⸗ 
nutes here at Reading, that of this reclining plaine A.B.the 
}iorizoncali lines pole Zenich, viz. C. be found by the 14. 
o. chapters to decline 47. degrers 1 minutes, accoꝛding 
to the arch EK. C. from the ſouth point E. of the Horizon taſt⸗ 
wards, and by the ꝛ 1. chapter to recline from the Zenith 
zo. de actes noꝛthwards by which and the 2 4.and 2 5. chaps 
ters you ſhall finde the Meridians mounting to be 71. de⸗ 
gree s, 40 minutes iuſt equall to our latitude here at Rea» 
ding, and there ſoꝛe this plaine A. B. muſt needes be a right 
llorion, and that deuiating. becauſe his Horizon line hay 
declination, you ſhall alſo by the ſame 24.92 25. chapters 
finde his Meridians aſſention to be 64. degrees, o. minutes 
aboue the Horizon line, and that on the eaſt fide of Þ line 
okreclination by the 11. pzecept of the 2 6. chapter, and pou 
ſhall find the demation fo be 2 6.degrees,20. minutes eaſt⸗ 
wards alſo : fo2 alwaies the deniation goeth that way as 
the declination goeth, and therefoze the 12. ofclocke line 
mult demate : 6. degrees, 0. minutes eaſtwards from the 
Meridian of the plaine o2line wherein the cocke muſt tad, 
which Meridian to the vpper face of theſe plaines doth al- 
wues alcend, and to the vnder face deſcend vnder the Ho- 
r1zoncall ne, 

Being thus p2epared , firſf dꝛaw on this pꝛopoſed plaine 
Ah the Horzontall line W. G. V. and croſſe it ſquare on 
G. with the line of reclination v. G. X, then on G. deſcribe a 
quid2ant Xx. T. L. eaſtwards towards V. becauſe the decli⸗ 
nation was eaſtwards, cutting G. V. at L, and G. X. at X, 
then ſet L. T. in L. X equall to the Meridians aſſention, viz. 
6 degrees, zc. minutes, and d2aw the line G. T, the ſame 
ſhall be the Meridian of this plaine A. B, and the line where- 
in the cocke muſt ſtand then ſet D. O. in G. T. in ſome fit 
plate. and ofſach length as you thinke fit, the height of your 
cocke to be, then troſſe Ci. T. fquare on O. with the line P. 
O. Q: which ſhall be pour touchline, then on D. with. D. 
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O. deſcribe pour Equinoctiall circle M. O. N. then ſet O. N. 
in O. N. M. equall to your deniation viz, 26. degrees. 30. 
minutes, viz. eaſtwards from ©, becauſe the declination 
was Eaſtwards,then extend M. D. N. to ctoſſe the touch 
line P. Q at F. and dꝛaw F. S. parrallell tg G. T. J ſay that 
F. S ſhall be the 12. ofclocke line, which by reaſon of the de⸗ 
clination afazeſaid, is deuiated from G. T. the Meridian of 
the plaine, his true place if no declination had bene acco2- 
ding to the diſtance O. F. 

Laſtly diuide each moytyof that Equinoctiall circle M. 
O. N. into 12. equall parts, making in the whole, 24 parts 
viz. 12. on each fide of M. N. and from D extend blind lines 
thꝛough as many ol thoſe 24. parts as will fit to croſſe the 
touch line P. Q , by euer of which croſſings you ſhall dꝛaw 
the howerlines all parrallell to G. T. as the vpper part of 
this figure ſheweth,and make a ſtreight lumbe to reteiue the 
numbers ofthehowers, as hare pou ſe. The cocke to this 
dyall, may be the ſtile G. Z. equall to O. D. erected plum 
vpꝛight in G. as the firſt boke 9. chapter teacheth, but pet 
along ſquare, equall in height to D. O. oz G. Z. is better, 
eſpecially if you put in the howers ofother countries,as the 
3 3,and 34. chapters doe teach. 


CHAP. 30. 
Of any vpright plaine declining, ifthe angle of deflection 
be giuen, how thereby to get the cocks eleuation, and the 
declination in a knowne latitude, 


Oz want ot that ſkill which in my r. boke 2 q. chapter, 

haue no w ſupplyed the cockes of dyals, eſpecially made 
in ſtone haue oftentimes beene loſt: and ſuch haue beene 
b:ought me to repaire, but though the cocke be gone, the 
line of deflection where it ſfod will remaine. 

Get therefoze the quantity of the angle of deflection ins 
cluded betweene that line, and the twelue of clocke line, as 
the firſt chapter teacheth, which admit to be 9. degrees, as 

in 
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in the dyall of the 19. chapter, which had deſcribe on G. the 
the circle. A. C. B. D. and quarter it ſquare with two dyame · 
tres, A. G B. and C. G. D. then ſet A. O. in A. C. and D. N. 
in D. A. each equall to the deflection, viz. Io degrees, any 
dzawG.O, then ſet C. F. in C. A. FA. H. in A. D, each e- 
quall to the latitude, which in the ſaid 19. chapter was 57. 
degrees 40. minutes, and dꝛaw G. H. then dzaw F. K. pars 
rallell to d. H. cutting G. A. extended at K. then on K. with 
K. F. deſcribe the ſempcircle E. F. L. cutting G. K. extended 
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at E. and G. O. at I. then extend E. I. to cut G. C. at M. 
then extend A. M. to cut B. C. at L. Laftly extend N. I. to 
cut O. C. at P. I ſay nom that O. P. is the eleuation of the 
cocke of that dyall, which by the i. chapter von ſhall finde to 
be 37. degrees, 30, minutes, and that B. L. is the declinati⸗ 
on ofthe plaine whereon that dyall is made, which by the 
firſt chapter you thall find to be 11. degrees: therefoze by the 
firſt vou may faſhion a new cocke to the Dyall, and 
by the ſecond let him in his due place, accoꝛding to his declis 
nation. 


CA. 31. 
How to drawe the prime dyametre mentioned in the 27. 
chapter, where direction wanteth. 


ſhewed in the 28. chapter how to dzaw the extentricke 
arch, X. 3. T. of the 27. chapter, becauſe the Centre was 
vnreaſonable remote: and fince J finde by reaſon of 
the ſhozt direction of K. O. in the ſame chapter, that the 
pꝛime dyametre V. O. K. W. is not eaſily to be dzawen tru⸗ 
ly, and thereby all the dyall diſoꝛdered. | 


4 — — _ 


Pou ſhall therefoze deſcribe a bery large Semy-circle of a 


foote dyametre at leaſt, as A. D. B. and halſe it with G. D. 


then ſet A. L, in A. D. and D. H. in D. B. each equall to the 
R cockes 
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tockes elenation viz. 13. degries 20. minutes, and ſet L. 
in L. A. equall to the degrees of deflection, viz. 4. degres , 
thendzaw G. 1. 4 alſo H. I. cutting d. L. at P. then extend 
A. P. cu cut A. D. at M. and B. P. to cut A D. at O. then 
ſet B. E. in B. D. equall to 4. O.Laftly diuide E M. in halte 
at N. I ſay N. D. which by the firlt chapter vou ſhalt iin d 
to be 17. degries is 02 ſhould he the iuſt quantity of Z. V. 
in the 27. chapter, i the direction from K. O. had there been 
ſufficient. 
I could here ſet downe a number of chapters moze with 
a muſter of blinde Dyagrams, ſeruing to p2etty purpoſes &- 
bout this art of dpalling, but being loth now to be tedious, 
neither affecting the name efa Dyagrammarticicn, J do res 
ſerue them to the next impꝛi ſſion of my Mathematicall Iew- 
ell, which ſhoꝛtly muſt be where the Theoricke of them as 
well as the pzaciſe, will molt linely appeare, and be moſt 
excellent introductions fo2 the liuelp vnderſtanding of a 
namberofſpbericalmotters,fit as wel foz Coſmographers, 
Nauigatozs,and ſuch like, as foz dyalling: J wil therefs2e 
diert and try another ſtraine, and adde ſomething ertra⸗ 
— to this art, differmg from the conceites of other 
uthoꝛs. 


CHAP. 32. 

How in an Horizon dyall or any Murall orreclining or in- 
clining dy all that declineth not, to plant how er hnes that 
ſhall yeeld the howers of any other country ot place aſs 
ſigned as well as ours, and all with one ſhade. 


Hough in the 3. figure of the 1. boke 1. chapter A 
haue dꝛawne no moze Meridians thenſerue fo2 the 24. 
howerlines of rhe ſpheare, neither any moze parrallels to 
the Equinoctiall E. K. F. then may ſerue to limit the 
Dunnes declinations, which are ſafficient fo2 this Art of 
Dyalling. Yet Coſmographers will haue ſo many Mcridis 
ans, as there be degrees, oʒ rather minutes in the Equino. 

ctiall 
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Giall, E. K. F. which they call circles of longitude, and ſo 
manyparrallels as there bs degrees, o2ratherminutesin þ 
Semy-circle G. E. H. 02G F. H. of the ſame the figures 
growing leſſe and leſſe from the Equinoctiall either way, es 
uen to a point at either pole G. and H. which they call 
parrallels z circles of latitude, whereupon euery Hori- 


20n of the wozldis denominated by that parrallell of the 
ſpheare, which A 
cutteth o2 tous A 8 
2 = 

enit 1 
therof,as L.C x 
thoſe this 4. SIR 


At C. the lati⸗ 
tude of L. C. 
from p Equi- 
noctiall E. F. N 
being F. C. c L 
which is al- <= 

waies equall ©- 

to the poles e⸗ 
leuation, A. G. | 
The parallels oflafitude they number from theEqui- 
noctiall E. K. F. either way, ending at either pole, G. & H. 
W 90. but they begin the numbzing of their circles of lox- 
gitude, in theſe dayes at the Ile of . Michaell, among the 
Jles called the Azores almoſt 30. degrees weſt from Eng- 
land, becauſe of late thex haue there foundthelea 
to haue no variation, which with vs varieth about v1.03 2. 
degries; but in old time, they numbzed theſe circles ot lon- 
gitude from p Jles called [nſula infortunate, thinking there 


had biene no land at all to be found weftwards from vs be» 
R 2 vond 
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pond them, bat now God be pꝛaiſed, there is another woꝛld 
ofland found beyond them, which Prolomeus nener ſo much 
as dzeamed of. To be ſho2t : they number thoſe circles 
eflongitude from that Ile of S. Michaell eaſtwards, and fo 
round ending there againe, with 360. but they ſet thoſe 
numbers to the Equine ctiall circle, All which in my Anas 
tomy of the ſpeare, not vet extant, are plainly ſet downe,and 
in the terreſtiall Mappe which J ioyned tomy Vranicall A» 
ſtrolabe, publiſhed by me x ; 96. doth plainly appeare. 
Next to this I won d haue pou know, that any Horizon 
Dpall, oz any other Dyall not declining, whether Murall 
reclining oꝛ inclining, ſerueth not onelp to that place 02 latt« 
tude wheretoheis made, but alſo to as manyplaces as lys 
vnder the ſame Meridian oz circle of longitude (fo2 it is the 
difference of longitude that altereth the howers, the diffe- 
rence of latitude altereth onely the rifing and ſetting of the 
Sunne,{Pone and Dtarres, and the length of the day and 
night) pet vpon ſund2y conditions: foz that which is with 
bs an Horizon Dpall, if you carry him to Potyers,Brudge, 
02 Burdeaux inFraunce, 02 to Almiria,Caragola 83 Baion in 
Spaine, oz to Omedon, Mellegete, Mayma, Benegoras in 
Aﬀrick, All which ly vnder, oz very ntere our circle oflon- 
gitude (it our greater terreſtiall globes be truly deſcribed 
will be a reclining dyall, reclining ſo much from their Zenit 
as the complement of the diſtance of their Zenith and ours 
are in ſunder, and our No2th, oz South wall Dpall, o2 a 
Nozth oz South reclining oz jnclining dyall will ſerue alſo 
to ſhew the howers in the ſelle ſame places, buf that they 
ſhall recline o2 incline moze 02 leſſe in euery ofthoſe places 
then they doe here acco2ding toy diftance of their Zeniths 
from ours. 
But now fo2 example, ſuppoſe ſome ſilly Papiſt mould be 
glad here about Reading to haue in his dial a deniſe, to ſhew 
how the bowzes paſſe away at Rome, that vnderſtanding 
what howze the Pope vſeth to dine, he might bid much god 
do it him. Oz that ſome diſſembling Puritane, would haut 


the 
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the like denice, that in the middeſt of his meate he might 
bid the Diuell choake him to eaſe his Komacke. 

Let him then repaire fo the terreſtiall Globe, oz ſome 
well made generall mappo, and there ſceke ſoꝝ London and 
ſoʒ Rome, and matte the Meridians oz circles of Longitude, 
that cut on either of them and follow thoſe two. to the Kqui⸗ 
noctiall circle of the Globe 02 mappe, and there tel how ma⸗ 
np degrees, is betweene thein,yon ſhall nde aboute 16. de- 
grees,fo2 the difference wil be al on, though the Longitudes 
be not numbꝛed alike in all maps, And becauſe Rome aps 
peareth, on the Glos eaſtwards ot London, and that J 
know Reading to be meftwards from London, about halfe 
a degree, Lherefoze.J ſap that Rome is viffering in Longi⸗ 
tude, eaſtwards from Reading, 2 6. degrees 30. minutes, 
that is to fay, if lyeth vader the 42. circle of long counted 
frõ S. Michal, which gott# the to put inÞ how is of Rome in 
our Horizon dyall made in the i be 17. chaptet, do thus. 

From D. the centre of the Equinoctiall circle V. E W. 
by which the ſame dyall was made in the 17. chapter, ex- 
tend D. F. making with the Meridian line D. E. an angle 
welt wards from D. E, becauſe Rome lieth eaſtwards, a⸗ 
grieing tothe reaſon of Þ.1 9. chap. equal in deyres to pᷣſaid 
differfce of Longitude; yiz. 16. degrees 36. min. as yp 1 thap- 
ter teacheth, cutting the touchline P. Q. at N. then from C. 
the dals circles centre, extends C. N. B. which ſhall be the 
Meridian 02 12. aclocke line fo Rome, foʒ being that Rome 
lieth eaſtwards from vs : thereſoꝛe it muſt be 12. of clocke 
there, be foꝛe it can be twelue a clocke with vs Now ſhould 
vou extend N. D. and deuide pour Equinoctiol circle again 
into twiſe. 12. equal paxts, vi. 12. on each ſive af D. N. but to 
auopd confufion of lpneaments, J hold it better to ſet E. M. 


in D. E. extended equal to E. , e thereon diſtribe another E. 
I. books 2. chapter, it is no matter on whith fide pon plante 


pour Fquinoctiall circle, ſo he touch the tonchline, then by 
arulelaidon M, and N. dzawa diametre N. M. T. to your 
R z Equs 
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EquinoRall circle, S. N. T. then deuide the two halues of 
this Equinottiall S. N. T. on each ſide ot S. M. T. each into 
12. equall parts, making in the whole 24. parts. Then by 
arulelaid from M. on ſo many of thoſe 24. parts, as you 
vou ſhall nede of each after other, vou ſhall croſſe the touch- 
line P. Q. in new places, differing from thoſe ofthe : .boke 
17. chapter, by euery of which croſſings you ſhall from the 
dyals centre, C. dꝛaw the how2elines of Rome defired, 

But to auopde confuſion of both howzelines, you ſhall 
ſome inch o2 two without your dpall circle X. EK. W. de- 
ſcribe, a dyall circle foz Rome, wherein to ſet the numbers 
fo; the how2es of Rome one each ſide of the : : of clocke line, 
N. M, as beſt fitteſt, and let the howzelines of Rome, reſt 
betweene the two circles and not come among the firſt how- 
erlines, alſo you muſt extend the cocke of your dyall, as far 
out from the centre C.as the dpalcircle of Rome requireth, 
all which this figure may ſhew you better then infinite 
wo2ds. 

So that vpon the matter now the dyall is made, it is but 
in nature of ſuch a declining dyall as the 19. chapter te a⸗ 
cheth:and thereloꝛe the reaſon taſlly perceiued, it map alſo 
as well be made, as the 20. chapter teacheth. Theſe how es 
do not only ſerue vnto Rome, but alſo to Saliſburg in France, 
Prag Brandeburg in Germany, Stetni, Netra, Tuna, hauins 
on the eaſt ſide of Noruegia, t to Kat wick in Finmark, and 
many moꝛe which are all vnder the ſame 42 -circls of longs 
tude with Rome, 


C HAP. 33» 

To know how much the Meridian of any Murell or recli- 
ning or inclining plaine, declining differcth in Longis 
tude from the Meridian of your Horizon, and to _ 
countries that Meridian ſerueth, & to ſetin howres apper- 
cainings 
F pour declining dyall be made in manerof the 19. chap- 


ter, then get the degrees of the angle O. D. H. og G. 2 
equa 
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equall to it in that'dyall,whith by the firlf chapter you ſhall 
finde there to be 14. degrees, 30. minutes, if in manner of 
the 20. chapter then ſhall the arch E. V. ofthe dyall circle 
there be the ſelfe ſame, viz. 14- degrees, 30. minutes, which 
I ſay is the difference of longitude deſired, and that Caſts 
wards fromour Meridian, becauſe the wall there pzopoſed 
declineth Eaſtwards. 
And ik now in the 19. chapter you doe but new diuide the 
Equinoctiall tirtle L. M. O. N. into twice 12. equall parts, 
from the Semy⸗diametre D. O, as in the 19. chapter vou 
did, from the Semydiametre D. B, and from D. by thoſe di⸗ 
uiſlons extend lines to croſle the touch line . Q. in news 
places: and laſtly from the Dyals centre G. extend newe 
howerlines to another limbe o2 dpall circle, as in the laff 
chapter was done, and as in that figure of the 19. Chapter 
yon ſee done, ſetting 12. of clocke to the line G. O, i the reit 
of ß numbers fitting him as J haue done thers the fote- 
none howers : So ſhall thoſe howers ſerue to euer place 
which on the Globe 02 Mappe pou ſhall finde folye vndex 
that circle of longitude, which differeth 14. degrees, 30. mi⸗ 
nutes from ours Eaſtwards,viz. to Digir in Affrik, to Tus 
nis, to Trente ntere Venice, to Trooflicke in Germany. 
Now fo2 reclining plaines which fallont to be right Ho- 
rizon plaines dcuiating, ſuch as the 29. chapter ſheweth, 
in them the very deniatton of the plaine is the difference of 
longitude defired : and that eaſtwards, when the deuiati⸗ 
on is eaſtwards, as there it was 26. degrees 30. minutes: 
wherefoꝛe ifthere you dꝛaw H. O. I. parrallell fo the touch 
une P. Q. and dꝛaw but a Quadrant of your Equinos 
Qial,as D. O, R. to touch H. O. I. at O, and diuide that 
Quadrant into 6. equall parts, on which parts of his Centre 
D. a tule laid, pou ſhall by them make notes, in H. l. as be- 
foꝛe vou did in the touch line P. Q. and by thoſe notes dzaw 
new hower lines to the ſame Dyall. but all parrallell fill fo 
G. O. and then tranſferrs them alſo on the other ſide, of G. 


O. towards P, as the laſt note ofthe firſt boke 16. chapter 
teacheth, 
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teache th, as in the loiver part of the figure of the ſaid 29. 


chapter, pou may ſv that J , differing nothing 
from the wozking of the firlt E all —4 
done, the line G. O. is the ti. or tlocl line fo; theſe” 


and by it yqu may let numbers fit tothe relt ot theſe ho A 

lines, as pou ſee I haue done: fog s inalltheſe B unn 
Dyals, the maoning howers mult be planted on the Welk . 
1 aſtetnons howers on 9 — ; 


Theſe howers thus planted, doe ſexne to 
which lys vnder that Meridian opcitcle of lo 
differeth from our Meridian of Reading 
uiation commety fo, viz. 2 6. d van, 
vnder the 2 s circle of longitud 

Ile or Michael), Amhian, Cantiua and n 


b nijadi in kfhicke, Corinta in Morea We 1 
Luts ko in Polonia, Vilns in Prof | 
Omba and Rol2Fintnarke. In Mov es the Dy⸗ . 


all now that it is 12. cf clocke with l * 


with vs 4 is but Ar hower paEniire. Vi 
This Ido er et 
Dpals, then putting in of tho mes; damen 'S, 


Azimuthes, Almicantates, 5 
hath bene all the grace — fozby tt 
may in a manner conceine no country tyeth ft 
nother b | the other, whi | 


ning, they are d 

ſed linca at thep 
pet hee that ae ae l 
ſtacke with them. nt rp 


counted from 
Zink and 
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Cua 1. 34. 


TO know vnto what place of the world any Mural or reclis 
ning or inclining Dyall _— ſhall become an Hos 
| Dyall, 


rizon Dyall,or a South wall hauing his owne pro- 
perhowrs,as the laſt chapter teacheth. | 


CU Dyals as with vs doe not decline, ſerueas befo2s 
is (ad, to all places lying vader our longitude to ſhew 
the howrr of the day; but no ons Dpall can be g Horizon 
Dall ta euery ſuch plate: Ve can ſetus as an Horizon Dps 
all onely to that one of all theſe places, whoſe latitude is 
iuſt equali to the cockes etenation, viz. hauing the ſame 
pole ſo mucheleuated, when as thereſoꝛe a plaine 02 Dyall 
is pꝛopoſed declining, you may be ſure the longitude of that 
plaine differeth; from ours as well as the latitude, acco3- 
ding as he declineth moe 02 leſſe, and hauing goftew the 
longitude by the laſt chapter, the latitude of the place dell 
red, muſt be equall to the cockes eleuation: therefo:e ſecke 
on the Globe, that point where that longitave and neil 
latitude doe croſfe, and there is the place defired, 
Fo2erample. Admit of the plaine Y. Q. of the 2 7, 
ter, we defire to know to what place the Dpal thereon 


mak 
ſhall be an Horizon Dyall,if his owne pꝛoper howerlines 
be thereon deſcribed, as the laſt chapter te icheth, that is to 


know to what country that Horizon doth ſerue, in whole 
plaine that plaine v. O. doth ive, the cockes elouation by 5 
27. chapters 134 degrees 20. minutes towatus the Mouth 
pole, and the angle VK. Z. yau ſhall find by the firſt chap⸗ 
ter to be /. degrees. which by the talk chapter is the diſtke⸗ 
r inte of longitude of K. Z. the Meridian of the plaine 
v. O. tom ant Meridian hexe at Neaſling, anuthat welb- 
wards,becauſc the detlination is there p2opoſed to detline 
20, degries weſtwards, take there2e 7. degrtes out of 
our longitude here at Reading, (being as it is [aid 27. d2- 
ares c. mimutes lo teſteth but me 30, unnntes. 

2 and 


154 M. Blagraue his CuAv. 25. 
and ſo much is the long tude of that plaine Y. Q. counted 
from the Jle of B. Michaclifake thereſoze the point of the 
Glove wherc the ©. circle of longitude and the 13. . parta⸗ 
lell of South latitude dee crofſe, which pou ſhall finde niere 
the Weſter coaſt of Affricke in the ſea, and there ſhall bee 
the plate, if there were any land, where that plaine v. Q. 
ſhould be Horizon, and his Dyall made with his pꝛoper 
howetlines an Honzon Dpall. 

And it vou would know to what place that ptaine, v. Q. 
ſhould be a feuth wall, you may be ſure, till if muff de vn⸗ 
det the fame d. circle ot iongitude, but the eleuation of the 
cocke maſt be of the contrary pole, vz. ofthe nozth pole, 
ſo much as the eleuation ofthe cocke of this dyall lacketh of 

d. degrees, as is taught in the beginning of the 1 8. chap⸗ 
terofy . boke which is 7 6 degrees 40. minutes There ſoze 
ſeeke on the globe oz mappe, where the 76. parallel of not 
latitude, croffeth the ſaid 8. circle of longitude, which pou 
ſhall finde very farre owards the No2th pole, almoſt in the 
middle of Greenland, J ſay in that country, that plaine v. 
Q: were a full ſouth wall. 


0 H A P . 35. . 9 
How to make a dyall ina concaue Hemiſpheare ofa globe 
two ſeuerall waies. 


Here are two tonteits fo? making a dyall in a concaue 
globe, both which ate ſone to be conceaued, by that J 
ſhaltheere Chew to hun that but lightly vnderſtandeth the 
lineaments of the globe, and to him that vaderFandeth the 
not, it is but loſt labo to trouble him with mach. The one 
tonteit giueth the bawꝛe by the ſhade of the axtrer and nees 
deth no lincaments but the Equinoctial circle, and 12 of the 
24. howꝛe circles of ᷣ globe,fo2 euery 14. Meridian is called 
an holoze circle, the other by the ſhade or the globes center 
point, and this muſt haue thoſe 12 home circles, the Equis 
nocuall and the Ecypiick circles, and all the parrallell cir⸗ 

cles 
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cles of ths ſunnes declination, via. ſo many as lye bet wer e 
the two Fropick circles. .»C 27 

Lake therfoze your tontaus halfe globe, of which let the 
bꝛime 4. C. G. D. be the H orizon circle,andif foz eaſe in mas 
king this dyal you haue a quadꝛant of equal ſine to Þ globes 
Se mydiametre, fo which B. D. may ſerue deuided into 90. 
equall partes 02 degrees it is the better. This circle A. C. B. 
D. quartered ſquare pou ſhal with alymmer rule of thinng 
bꝛaſſe 02'paſte bod laide on the battome centre 02 Nadir 
point G. and the point A, and B. dꝛaw the halfe Meridian 
circle under the earth, A. G. B. let Abenozth,B.@euth,and 
in like ſozte dꝛaw the vnder halle ofthe Vertical circle, C. G 
>; each other ſquareon G. let D. be eaſt and C. 


Then ſet G. E. in G. A. equall to pour latitude, admit 
51. degries 40. minutes. foz vs here at Reading, by help 
of the degrees ol 8, D. taken in pour compaſle,that is to ſap, 
fo much as the Equinoctial vnder the earth is diſtant from 


the Nadir G. of the Horizon, A. C. B. D. then (et B. . in 
3 B. G. 
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Y. &. as much, fa ſhall F. be the ſouth pole, depꝛeſſed vas © 
der B. the ſouth pointe of the Horizon, A. C. B. D. ſo muh 
as the No2th pole with vs is eleuated, viz. 51. deg- 40. mi- 
nutes, and E. and F. ſhall ſo be 90. degries in ſunder. 1 

Then open pour compaſſe to A. D 83 B. D. being equall 
to G. D. os E. F. etherwith on F. diicribe the halſe Equi« 
noctiall cixcls, C. E. D.undertheearth, which you thallput þ 
info 12.equal parts each part being x ; . degr- of B.D.Laftly 
with the ſane width A. D. 82 B. D. you Hall pitch one fot 
of your compalle in that parte ofthe Equinoctiall C. E. D. 
nert C. and there with diſcribe the howoꝛt circle, next beyond 
G. then pitching in the ſecond parte, from C. diſtribe the 
ſecond how e circle from G. and ſo dot till with the ſame 
width you haue diſcribed . how2e circles beyond G. to⸗ 
wards D. and . other betwene C. and G. all of them croſ⸗ 
ing at the pole F. and touching at the limbe A. C. B. D. 
where you ſhall ſet the numbers fo2 the howꝛes, and your 
dyallis made. 

Fo2 his cocke you ſhall pitch a ſtile 02 wyerin the pole F. 

and bend him till he cut the centre of your Horizon circle, 
A. C. B. D. which by two thzceds laid a craſſe . B. and C. 
D. you ſhall cafily find to doe. This dpall mud be ſet ſa, 
that his hum circle A. C. B. D. be placed leuell with the 
Horizon, and the line B. A. directed iuſt Nozth and 
ſouth. 

Now fo2 the other conceite, which indeed is an inſtru⸗ 
mentall dpall, depending on y2erepts ner fitting euerp 
common perſox,you ſhall p2oreedeiitenerything,as befoꝛe, 
till yon come to defccibing the how) clint?'s. Then by helpe 
of the degrees. of B. D. fer K: H. in E. A. and E. I in E. d. 
each equall to the Dunnes greateſt declination viz. 23. de. 
(rs. 0. mnutta, aid from F. extending vous compalle 
ct to li. then to l. dꝛat the twa Tropiclte crxcies Kk. U. 
M. and L. I. N. and then you may rither dꝛaw ſo much 
of ruur 12. howeline s, as lyeth betwene thoſe two Tro. 
Pic! ke cittles, in maunet as you did bgſnze,o2 £18 with yaur 

bending 


, 4+ 7) mend? 


c k. D. you may d2zaw K 207 e: 
Chat done, your bending laid on the thee 
then put L. E. and E. M. kae e 
6. ofthe 12. ſignes, enery of which — 
qo degrits,let1/ at E ey at L. , 
th. | Tm (13517 4 


„tet M. fog Matti andToround eue 
ry of the «2 monethes, to the 20. 927 i. degree ofthe ue, 
which by help ofan Ephimeri-,0z f inſtrument of the 1. bok 
4+ chapter , you may the mast truly perfozme, it were in my 
conceite,all the better, and the rather fo that Þ degrees will 
ſufficiently helpe to reckon the dates betwene. 

Laſtly vinide E. H. and E. I. each into 2 3. degrees, and 


from F. extending your compaſſe to euere of thoſe parts, 
deſcribe 
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eſe te tive 33, 5 parallel cries ofthe @umes de · 
clination from the Equin C.E.D gies woy, 0 9; 
elſeyou — — „ ſo you 
put the two ho wer lines next k, any M-into a oe | 
23.4 parts, apiece having ſo eee ee par · 
rallell. nee een 4 i 

The of this Deal mult. be a file uuf ell in 
length cocks Semy-dyamerre of the Globe, ſo plum erected 
from G. that his very top may occupy the very centre point 
ofthe Horizon circle A. C. B. D. which two croſſe thꝛtedes 
will help you to doe as beſoꝛe. This Dyall muſt bee ſet le- 
uell, and Nozth, nd South. as the other. 

Now if any man mill buſie himſelſe ſo farre, he may put 
the Horizon tircle A. C. B. D. 4. times 90. 83 360. 6. 
quall parts, and by them and the Nadir G. with the bending 
rule, dzaw fo many Azimuches. Againe he may diuide G. 
B. into $0. etuall parts, and hy them on G. deſcribe the 90, 
Almicantares parralleltfo A.C-B.D,” - ' 

Againe if the Tropickes K. H. M. and L. I. N. be each 
put into : +.equal parts;to eachconpleofwhich+ the match 
paxt in the E 8 the bendingxals applyed, 
ſhal deſcribe the 12. planetary ho muſt be num⸗ 
bered from Suntifing to Sunne fefting; and thoſe hower 
lines which doe cut the Horwonritcle betwiene the points 
K. L. and M. N. doe ſhew the times ofthe ſunne ——— 


ſetting, ſo that now it is fo2all nay rather. an, inſtrument 
then a Dyall, but allthoſe ſeuetall lines ” 
put in ſeuerall colours, ſo haue pou. but a 

lines, otherwiſe Werder err dan — 


ier! 


x C HAP. 3 6, 
How to malæe adyall on a conuex Hemiſphere of a 
Globe. | 
IFN this dyall ſet the ſelfe ſame leneaments on the nozth 


Lide aboue the Horizon circle A. C. B. D. as i 3 
figure ars no2thwards vnderneath it viz. that E. be as far 
from the Zenith G. here as he was therefrom the Nadir &, 


+ ſo vpon the matter, it is but the inſids of that dyall turned 
outwards, the cocke mult be a ſtile oz wier plum erected 
in the Zenith point of any length long oz ſhozf, it is no mat⸗ 
ter, all which this figure may ſhew you better then many 
wozds. 


CG HAP. 27. : 
How to frame a Zodiacke Trigon forthe inſerting parral- 
lells of the Sonnes declination in any dyall, 


by is wellknowne to men of Art,that the lyneaments of 
Aſtrolabes plaine ſpheaxes, and = luke, are pzole.ted _ 
0 


of the ſpheare 02 globe, by todiall lines from an eye point 
pl anted on the ſnperficies of the globe, extended thzow eue- 
ry lineament therof,on a plaine contingente, whereon the 
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poiectment is made as at large in my Anothomy of the 
ſpheare, not yet extant, J haue maniſeſted. Euen ſo a ſun di⸗ 
all is but a ſolare pꝛoiedmĩt of ſuch lineaments of þ ſpheare 
as onely ſerue to that purpoſe by the ſuns beames, on the 
plaine oz Horizon whereon the dyall is made, as the other 
is by the eyebeamsson his plaine contingent, the difference 
onely, is that fo2 the other pzotectment wee limit a fired 
pointe pꝛ place to the eye, whereas fo2 this the Dun being 
the eye of the p2otectment, ſhifteth his place euery minut, 
which bꝛeedeth much moꝛe trouble in this then in the 0- 


er. 

On paſt⸗boꝛd oz ſome plaine bod couered with god pa- 
per, deſcribe the Sextans, A. B. C. as the firſt chapter teach⸗ 
eth, and diuide it in the middeſt with A. D. then diuide ths 
arches D. C. and D. B. each into 30 equal parts o: degrees, 
and ſet F. towards C. and G. towards B. each actozding 
to the Sunnes greateſt declination, viz. 23. degrees 30. mi⸗ 
nutes from D. and then dꝛaw the co2zde F. G. cutting A. 
D. at E. then extend A. F. and A. G. as farre as your ſhet 
of paper will gius leaue, viz. to I. and H. of equall length 
from A. and dꝛaw 1, H. parrallell to F. G. cutting A. D. ex⸗ 
tended at K. and dzaw other thzee parrallels to I. K. H. to 
make a limbe foz our Zodiacke ſcale. 

This done on E. with EK. F. oz E.G.deſcribe a circle F M. 
G. L. cutting A. E. at M. t E. K. at L. then diuide each quarter 
ofthis circle in thai par ts, ſo haue pou 12. in the whole fo: 
the 12. fignes, then ſubdiuide each ſigne into 30. degrees. 
Then by a rule laid on the degrees of like diſfartce from M. 
and L. on either fide of M.. L. oz at leaſt on euerp . 0210. 
of them, dꝛaw blinde parralels to A. D. croſſing the arch F. 
D. G. Laſtly extend radiall lines from A. thꝛough euer of 
thoſe croſſings of the arch F. D. G. to the line I. K. H. and 
there ſet num bers to thoſe radiall lines, and inſerib : the 
ſignes limbe · like, as this picture ſheweth : foz at K. une 
gin / and = at H. 69. at I. . 
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CHAP. 3 8. 

How to plant the parrallels limiting the ſignes of the Zodis 
acke in any Equinottial or right Horizon dyal, by which 
the ſhade of the cocke ſhall ſhew all the yeare long, in 
what ſigne the Sunne is. 


Fart on A. deſcribe an EquinoRial circle of ſuch ſemidys 
ametre as you intend the height of your dyals cocke to 
be viz. A. O. then troſſe that ſemidamette A. O. ſquate on 
O. with the touch line, P. O. Q. then diuide your Equino- 
ctiall circle into 2 4. equall parts from O. thzougheuery of 
which parts, oz as many of them as ſhall be fit, which will 
bee but . on each fide of O. extend lines from A. fo 
crofſe the touch line P. Q. at 1. 2. 3. 4. and g. on the eaſt ſide 
of O. and at 11. 10. 9. 8. and 7. on the weſt ſide in all re- 
ſpects,as the firſt boke 26. chapter teacheth, which lines 
may here be tearmed ths Radialllines of the Dpall: fo by 
them the pꝛoiedment of the Drall is alwaies made as 
aſo:eſaid. 

This done ſet A. O. A. 1. A. 2. A. 3. A. 4. and A. co all of 
them taken from this Dyall in the line A, K. of the Trigon 
ofthelaſt chapter from A. g by euery of thoſe points dzaw 
lines parrallell to l. K. H. cutting thzough all the Radial 
lines ofp Trigon if you will, but fo2 this dpall one halfe may 
ſuffice, as vou ſe O. 12. 1. 11, 2. 10. 3+9+ 4. 8. and 5+ 7. 

Then take the line ./. from the Trigon, and with that 
width dꝛaw N. S. T. partallell to vour touch line P. O. Q. 
cutting A. O. extended at S. and agoine with the ſams 
width . 7. dzaw another parrallell to P. Q. as much diſtant 
from NS. T bepond it, viz. V. W. then dꝛaw 7. N.V. and 
. T. W. each of them parrallell to A. O. S. which indtede 
are the 7. a clocke hower line at Mone, and the . at Euen: 
and ſo ſhall 5, W. V. 7. be the platfozme foz this your Dy · 
all, thꝛough which platfozme you ſhall vzaw Þ other hower 
unes from euery of the fozmer croflings, with P.Q.croſſing 
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the line N. S. T. ( which is the EquinoQtiall line of our y. 
all, as A. K. is of your Trigon) at the n R. Z. v. and 

X. on the other ſide ol S. 
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Being thus pꝛepared, take with your compaſſes from 
pour Tr:gon all the parts of 7. 5. into which it is diuided 
there by radiall lines, and ſet them one after other in the 
lines T. . and T. W. and in the lines N. 7. and N. V. of 
your Dpall: fo2 thoſe lines are equall to . 7. of your Tri- 
gon, and make apparant notes in eneryof thoſe foute lines: 
when yon haue fo done, take from your Trigon, the line 4-377 
t ſet the ſame both in the 4. ol clocke howerline, t in the 8. of 
clocke how2eline of pour dpall, on ether ſide of X, and then 
take [rom the Trigon, all the parts of the ſame line, .S. and 
ſet them on either fide of X. in pour dyall in both places 
in all reſpects, as befo2e you did ſet the parts of .. in T. 
5+ and T. W. and N.. and N. V. e in the very like ſo2te take 
the line . 9. in the Trigon, and ſet him and his parte in the 
3. ok tlocke how zeline, and in the o. ok clock line of pour dps 
all, on either fide of v. And ſo pꝛoced till you haue ſet the 
line 2. 10. of the Trigon, and his part on either five of Z. in 
both plates, and the line 1. 11. and his parte on either ſide 
of R. and laſtly the line O 12. and his partes on either fide 
af S, in the line A. O. S. which lines and their parts ſo taken 
from the Trigon, and planted in the Tucrall how2elines ot 
pour dpall, vou thall by helpe of thoſe parts dꝛaw by hand 
from one p2icke to another, al p parrallels deſired, as in this 
figure pou ſe done. | 

Then d2aw . paxrallells as well to S. T. W. as to 7. 
N. V. to make a limbe at each end ef pour dyall, in which 
limbes pou ſhall ſet numbers to theſe parralſels, and diſtin · 
guiſh them into ſignes, and ſet the names oꝛcarreas ot the 
ſianes where euer one beginneth, ſo that / be at N*== at l. 
S. at W. y at P. the ref in ozder to theſe, as this figure 
ſheweth. 

The cocke to this dyall had need now to be but a ſtile 02 
wier,ofcqualhigth to A. O. betauſe it is p ſhade ofthe very 
top, when þ ſun wineth. muſt trace out theſeparrallels, oz 
you may haue along ſquarecocke, and cut out a notch, and 
leaue there alittle tongue right auer S.to giue the ſhade foz 


the 


the ſame purpoſe 

Note that fo? wait wen wall dyalsin enery Ob. 
lique latitude the ſelfe ſame wozking ſerueth, tut that ths 
numbers of the oꝛdinarp howzes are changed, becauſe 6. 
of clocke muſt be there where 12. is here, And foz right 
Horizon dyals dentating, you muſt be dꝛiuen to dzaw the 
how2es without deuiation, as in the; 3. chapter was don, 
and then ſet in the ſignes to them in all reſpects: as befoze 
and when pou haue done, then dꝛaw the deuiating howzes, 
as the 29. chapter teache th, and ſet tw their numbers. 


CRU. 39. 
How to plant the Patrallels, in any Oblique dy- 
all limitting the fignesot che Zoadiack 


by the ade of a ſtile, 


T manner of wozking, is all one, as well fo: the Ho- 
rizontall, as foz the Murall, reclining oꝛ intlining, that 
fall out to be Oblique dyals,Þ decline not, but we will here 
che w how to plant! thoſe parrallels in the Horizontal dyall 
of the 7 , boke 17. chapter, by which reaſon the reſt alſo may 
be done Plant therfoze C. the centre of pour vpall, and D. 
the centre of pour Equinoctialſ circle V. E. T. in pour Mens 
dianline, A. C. E. and on D. deſcribe the Fq uinoctial ſemi⸗ 
circle V. E. T. and deuide it into 12. equall — and d2aw 
the touchline P. E. Q. and extend radial lines, from D.thzow 
every part ot the Equinoctiall ſemicircle, V. E. T, as in the 
firſt bok 17. chap _ done,bnfs þ touch line p. d croſſing 
it on either fide of E. at O. N. L. and v. anvlaſtly from the 
centre C. extend your howzelins long enongh thzow euery 
pointe of thoſe croſſings, VIZ. C. E. C. O. C. N. C. L. C. V. 
&c. Do are pour dyal lines, pzepared fo3 bd moore or 
the touch line. P. Q. ſhall here repzeſent ainoctiall 
line of this wozks beginning and «88 A. K. our Tü. 
gon all which done. 
Then muſt you pzepare pour Trigon to this dpall, mm 
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from his Centre A. extend a line A. Q. perpendicular to a. 
K. that way as the line of Capricorne A. I, lieth. Then 
take from pour Dpall the Equinoctial circles Semy⸗dy ame- 
tre D. E. and ſet A. D. in A. K. the Equinoctiall of your 
Trigon equall to it, then take the Senu⸗dyametre of pour 
Dyall, vz. C. E. and therewith from D. ctoſſe the line 4. 
Q. of the Trigon at Q: ſo ſhall the angle A. Q. D. be equall 


| 
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beendeten Ea Mee 
is no other then the tryangle E. H. C. ofthe ſixit bake I7. 


chapter. 

This done, all the radiall lines of your Dyall iCuing 
from þ Centre D. at the Equinotallcircle T. E. V. to th 
touch line P. Qs vix. D. d. D N. D. L. D. V. ſet them 
nowin the E quinoctiall line A. K. of pour Trigon, from A. 
towards K. — 22 — did: fo2 
ifthis Equinoctiall Semy⸗dyametre D. E. of this Dyall 
had — the Equinoctiall Semy-dyametre A. O. 
of the laſt chapter, then had theſe diviſions bene all ons 
and the ſelfe ſame with the diuiſions, A. O. A. 1. A. 2. A;. 
A. 4. and A. f. of the laſt t hapter. Yauing there ſoze ſet 
your notes A. D. A. O. A. N. A. L. A. v. &c. in the 
line A. K. of the Trigon, peu ſhall then from Q. daa 
Nope radial lines by all thoſe notes croſſe Þ whole Trigon. 
ſet numbers to them on both fires of this Trigon in tapi⸗ 
tall letters ts bee knowne from the fozmer, os + XI. 
IX. VIII. VII. atthelines A. H. and H. I. And 
I. II. III. III I. v. VI. VII E VIII. acthe une A. l. 
Theſe J may call the howerlines of the Trigon, t becauſein 
all Dpals the 5. of clocke line the Equine ctial 
line, croſing alwaies the Meridian o twelne by clocke 
line ſquare, therefoze you ſhall on pour Trigon d2aw' the 
howerline Q. VI. VI. parrallell tothe Equinoctiall line 
A. K. and then ſet c VII. v. as much from . VI. as Q. 
V. VII. isonthe other ſide, and Q. II II. as much as Q. 
III. VIII. is onthe other ſide, and ſo is our Trigon pzes 
pared as well as pour Dpall. 

All that pon haue now to doe, is but to plant all in the in⸗ 
terſections ofthe Trigons tadiall line with theſe his lope 
hower lines, acco2ding to their diſtances from. Q. with 
notes made in their toꝛreſpondent howerlines of the dpall, 
from the Dyals centre, as in the laſt chapter vou did with 
the interſections of the ſame radiall lines with the parrallell 
howerlines of the Trigon, the one halfe of the interſections , 
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nett to q. mult le in enery howeriine'sf the Drall from 
the Dyals Equinoctiall P. Q towards the Centre C. oſ the 
Dpall, as in the Trigon they lye towardes the radiall 
Centre point Q. of the Trigon from his Equinoctiall A. K. 
Che other halſe of — — rr other 
fideof the dyals EquinoGtiall P. Q. 

Fo2erample, J haue in this figure planted the interſect. 
ons of the twelue of clock? howerline of the Trigon Q. 
Dorf with the radiall lines of the Trigon beginning w. 

w. and Piſces, and v. * and 69. in the twelue ol clocke 
lineot the Dpall, viz.thoſe of Qs + D. of the Frigon in 
C. E. ofthe dyall by the notes B. C. and G. and thoſe ot 
D. . in the Trigon beyond D. in the ſame twelue of 
clocke hawerlint of the Dyall beyond E. at the notes, E. H. 
and K. and in the very like manner ſhall you plant all the 
uke interſections ot all the hower lines of your Trigon on 
his match howerlines of your Dpall on each ſide of C. E, 
and make as many notes in the one hower line as in the o⸗ 
ther And laſt of all, by the match notes of euerp houre 
line, you ſhall by hand d2aw all your parrallells each after os 
ther, as this picture ſheweth: and if the halfe -howerlines 
of your Dyall had beene dzawne and alſs planted in pour 
Trigon, ſo ſhould pour directions bee the truer when pou 
tome to dzawe theſe parrallels on your Dpall as bo⸗ 
fo;e. 

Thecocke to this Dyallmult be a file oz wyer with a 
littie button on the top ofequall length to the Semy diame- 
tre of the Equinoctiall circle, vize C. E. plum erected in the 
point E. where the twelue ofclocke line, andthe Dyals Es 
quinoctiall line P. Q. doe troſſe: D2you may haue a try⸗ 
angle cocke as in the firſt boke 1; . chapter making a notch 
in the point directly ouer E. that hall giue the ſhade to trace 
out theſe pattallels. 

As fo; declining Dpals you mull firſt dꝛaſo the howers 
to the line of deflection, and make him the Meridian 92 
twe lue of clocke, as in the 3 3. chapter was done in blinde 

lines, 
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are taught, t when that is done then d2awyaur deflecting 03 
declining bowers, as the 19. 20. 26. 02 27. chapters dot 
teach, and ſo is that turne ſerued, but you muſt then put 
out the blinde howerhnes by which the fignes were _ 
in. 

As fo2 the Polar Dyall, becauſe no one of the parrallels 
of the Dphears doe crolle his plaine, thereſoꝛe the Dunne 
can p2oiect none of them on. the plaine, but all, parral- 
lell to the plaine quite beſide it, either aboue it oz below 
it. 


CA. 40. 
Ofa reclining dvall, declining if the cocke be loſt, how to 
make bim againe, and to know how much che deck⸗ 


nation is. 


O bꝛoken wozke hath bin bzought to me. and therfo2e 
J would haue pou pꝛouided foz the like, but in cuerꝝ ſuch 
dyall though the tocke be gon. yet the Horizontall line, the 
Horizon Meridian and line of deflection will vemaine, and 
the reclination is eafily had, which being ſo, admit that ol 
the dyall of the 26. chapter, the cockes elenation, and the 
declination were loft, diſcribe the circle A. C. B. D. on G. 
= quarter him, wich A. G. B. and C. G. D. Then ſet A. 
A. D. and C. F. in C. A. and D. H. in D. B. each e. 
— the reclination viz. 60, degrees, as the 24. chapter 
pꝛopoleth it, and dzaw G. E. and F. G. H. then take from 
the dyal the angle made by the Horizontal Meridian, 0212, 
ofclocke, and the Horizoncall line, which as in the: 6.chaps 
fer you ſhall find to be 63. degrees 0. minutes, and ſet H. 
I. in H. E. equall thereto, and dzaw F. l. croſſing d. E. at 
O. then extend A. O. ta cut B. E. at K. and B. O. to cut A. 
D. at L. then ſet B. R. in B. K. equall to A. L. then deuide 
R. K. in halfe at Q. J ſay D. Q. is the declination ſought 
fo, v VIZ. 30, degrees, i that * becauſe the line of 
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deflection lieth — of the 1 2. of clocks ine. 

ThenſetB.P.in B. C. equallto D. . and dʒaaw A. P. 
cutting G. C. at M. laſtly extend M. O. to cut D. E. at N. 
I ſay that D. N. is the int unting ot the Hor1zontall Meri⸗ 
dian, 02 12. ofclocke line viz. 6. degrees c. minutes, as in 
the 24. and 2. chapters it was, which taken out of the la⸗ 
titude 51. degrees 40. minutes leaucth 24. degrees 10. 
minutes the poſition latitude. 

Theſe had, then deſcribe againe pour circle A. C. B. D. 
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quarter him and ſet C. E. in C. B. equal to theſaidmonn- 
ting, viz. 6. degrees 3c, minutes, and dam A. EK. cutting 
G, C. at F. then ſet A. H. in A. D. equal to the declination, 
and dzaw F. H, then from A. extend A. R. cuttiug d. C. 
extended at R. and to make with A. E. an angle, equall to 
E. A B. then from R. with the width R. A. cut off F. H. at 
k. then ertend G. K. to cut A. D. at l. 4 ſay that A I. is the 
poſition deuiation, viz. r 1. degrees . minutes, but that 


we haue no need of, but pou ſhall ſet C. S. in C. A. and D. 
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equal to A, l. and dꝛalo 8. G. N. then | N | Y * 


N. in D. B. | | 
M. iu N. I. equail to the poſitio:1 latitude befoze gotten, 
vir. 24. degrees 10. minutes, and dꝛaw S. M. cutting G. J. 
at O. Then ſet C. Q. in C. B. ↄqual to your angie of deflegt- 
on, vi the angle included betweene the Horizontall Meri⸗ 
diam and une of deſlecian, which pau ſhali inde an the dy ⸗ 
ali ta 32 6-dagrees Chen daam 4. Q. cuttuig G.CatP laſtly 
extend. O. te cut D. A at L. I ſay that you ſhall finde D. 
L. 24. degrees 10. minutes which is the heigth of the cocke 
deſired. a 
Tyus haue J at laſt, perfozmed as much as ned to be 
knowne, fc2 the (i cometricall making of all manner of dp⸗ 
als Locall, v:1to which the ingenious pꝛactiſer may deuiſe 
faſhions, and beautifying at his pleaſute But fo2 dyals Jn- 
ſteimnentall, tobe either planted oz caried about, as ſhips. 
tixcles,Q14drangles, OQratranrsy-cplinders caues, as well 
tonuer as contcaue, and ſuch like, which are rather inftru- 
ments then dayls, their vſe depending each on a bake full 
of pzecepts,of which the inuentions, in old time were much 
in requeſt, but now almoſt wozne out:thereſoꝛe J here 
paſſe them oucrencry on, but happily, I map ere long 
tar pou two rare dals inſtrumt̃tal,ſuch as haue 
not ben yet in vſe, the one local and moſt delight⸗ 
full at home, fitting any perticular plate, the o⸗ 
ther moſt can dious abꝛoad, generall 
to all places of the wozld, and 
very p2ofitable fo2 trauel⸗ 
lers and ſeruing the 
fo2 many other 
nerdful pur⸗ 
poſes. 
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